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Art. IX.—On the Spectrum of the Aurora of October 14th, 1872; 
by GreorGE F. BARKER. 


ANOTHER very brilliant aurora was visible in New Haven 
on the evening of October 14th, 1872. Like the one observed 
the previous year—on the 9th of November, 1871—it was dis- 
tinguished by its intense crimson color, and by its form—which 
was that of a single broad streamer shooting up in the western 
sky from near the horizon almost to the zenith. The bright- 
ness of this streamer varied from time to time in its different 
portions. It was accompanied by more or less white aurora, 
which latter, however, was considerably more diffused. It 
appeared shortly after six o’clock and lasted until nearly half- 
past seven, when it became too faint for spectroscopic measure- 
ment. 

The instrument used in examining its spectrum was a single 
prism spectroscope of Duboscq, similar to the one used for the 
aurora of November, 1871 (this Journal, III, ii, 465, Dec., 
1871). The prism is an equilateral one of flint, dense enough 
to distinctly separate the D lines with the magnifying power 
employed. The spectrum of the aurora, as seen in this instru- 
ment, was very bright and consisted of seven lines and bands, 
being markedly different from that of the aurora of Nov., 1871, 
the bands being crowded more together toward the middle of 
the spectrum. By means of a candle flame the divisions on 
the millimeter scale were illuminated, and the sodium line 
brought to the division 100. Even when the scale-numbers 
were distinctly visible, the auroral lines could be clearly and 
sharply distinguished. The divisions of the scale which cut 
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the lines centrally were recorded, the slit being about a milli- 
meter wide. Measured in this way, the seven auroral lines and 
bands, beginning at the least refrangible, had the following 
positions on the scale: 89°5, 110, 120-125, 182-185, 138-142, 
150-155, and 181. The bands extended over the divisions of 
the scale above given. These numbers are the mean of three 
closely accordant and complete measurements by myself, and 
of one by my friend, Mr. C. B. Dudley, of this city. Count- 
ing the lines in order from red to blue, the brightness of the 
seven was as follows: 2, 1, 7, 8, 6, 4,5; the line marked 110 
being the brightest. The lines 895 and 110 were sharp on the 
edges, the line 181 nearly so, and the lines 3, 4, 5, and 6, from 
the red end, were more or less broad bands nebulous on the 
edges, but shading away equally apparently on each side. 
The measurements may be regarded as accurate to within half 
a division of the scale. 

The value of these scale-numbers in wave-lengths was deter- 
mined, as before, by a series of measurements of certain of the 
characteristic elemental lines and of the principal lines of Fraun- 
hofer in full sunlight. The elemental lines measured had the 
following readings upon une scale of the instrument: 

K a 66, Lia 81, Sr 81°5, H 83, Sr y 84, Ca a 92, Li f 94, 
Sr a 95, Naa 100, Ca f 111°5, Tla 119, H # 141°5, Sr 6 157, Hy 
181, Cay 187, K f 206. 

The scale-numbers for the Fraunhofer lines read as follows: 
A 66, a 72°5, B 77, C 83, D 100, E 122, 6 126, F 141°5, G 181. 


The wave-lengths of these lines being taken from Angstrém’s 
tables as given by Gibbs, the wave-lengths of the auroral lines 
were obtained by direct interpolation from these; it being 
assumed that no error greater than those of the instrumental 
measurement would be thus introduced. The following table 
gives the auroral data as obtained thus far: 


Scale Auroral Other 
Lines. number. Wave-length. lines. measurements. 


A 66 761 
a 725 
B 17 
C 
(1) line 
D 
(2) line 110 
E 122 2 
( . Clark, Jr. 
(3) band 120-125 533-520 5 Winlock: 
W: 
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Scale Auroral Other 
Lines. number. Wave-length. lines. measurements. 


i 126 517 

(4) band 132-185 505-499 505-499 {32 Parker. 

6) band 188-142 493-485 493-485 A, clark, a. 
1415 486 

(6) band 150-155 474-467 474-467 {46748629 Vorel. 

G 181 481 

(7) line 181 431 431 494 A. Clark, Jr. 


In this table, column 1 gives the lines observed, both Fraun- 
hofer and auroral; column 2, the corresponding number on the 
scale of the instrument; column 38, the wave-lengths caleu- 
lated as above described; column 4, the auroral lines given in 
wave-lengths by themselves, for comparison; and column 5, 
the wave- -iengths of apparently the same auroral lines, as meas- 
ured at other times or by different observers. 

Of these seven lines it appears that, while none of them are 
new, yet that no previous observer has seen all of them at once, 
Vogel having seen five, and four having been seen by myself 
ina previous aurora. T'wo of these lines, the 5th and 7th, 
appear to coincide nearly with the solar lines Fand G. But 
the want of a line corresponding to the C line, shows that these 
lines cannot be due to hydrogen. Moreover, the 3d band 
includes the E line within it. On plotting the spectrum of 
this and of the aurora of Nov., 1871, according to the scale- 
numbers given in the table, it is easy to see a considerable dif- 
ference between them. While four of the lines, 1, 2, 4 and 5, 
are common to both, three lines of the former have no corres- 
ponding lines in the latter. Indeed the most refrangible line, 
of wave-length 431, has only been once before observed and 
measured ; this was by Alvan Clark, Jr., the reductions being 
made by Professor Pickering. The existence of the band 3 
between 2 and 4, gives the spectrum its more condensed appear- 
ance, which was apparent on the very first glance through the 
spectroscope. 

These results would seem to establish the necessity of as 
accurate measurements as possible in fixing the position of 
auroral lines. It is certainly clear that if the identity between 
these lines and those of the air-spectrum—of course under mod- 
ified conditions—is to be established (as Professor Vogel thinks 
will be the case), this can only be done by absolute verification 
of lines by measurement. If the auroras at different times are 
at different heights, which seems to be proved, then the elec- 
tric discharge must take place under varying conditions both 
of temperature and pressure; conditions already abundantly 
shown to have a marked effect on the spectrum. By a sufh- 
cient number of accurate line-measurements, therefore, it may 
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be possible, not only to settle this question of identity with the 
air-spectrum, but also to get some approximate ideas upon the 
temperature and pressure in the auroral regions, and to deter- 
mine the reasons of the differences observed in the spectra of 
various auroras. Pocket-spectroscope examinations may give 
a general idea of the spectrum, but they cannot serve for any 
exact determinations.* 

New Haven, Dec. 30, 1872. 


Art. X.—On the Quartzite, Limestone and associated rocks of 
the vicinity of Great Barrington, Berkshire Co., Mass.; by 
JAMES D. DANA. 


[Continued from page 53.] 


2. From the Housatonic valley westward— continued. 


In the ridge (L) to the southwestward of Housatonic village, 
the quartzite stratum, instead of being replaced by mica slate, as 
is the case to the north and northwest, is quartzite still; more- 
over, the underlying stratum of gneiss, s’, is quartzite also, so 
that the limestone—the outcropping rock of Long Pond valley 


—is directly overlaid by quarizite. Further, these rocks, in 
place of being nearly horizontal in position, are nearly vertical. 

Figure 6 represents an east and west section across this 
region a mile north of Vandeusenville, and extending west 
through the Tom Ball ridge into Alford.¢ (Fig. 3, of a sec- 
tion through Williamsville, and 5, of one through the north 
end of Tom Ball, are here repeated for comparison). The 
quartzite of the ridge L in this section is overlaid by gneis- 
soid mica schist on the east, and has the limestone of Long 
Pond valley conformable to it on the west. The limestone is 
in many places in close contact with the quartzite, and the 
strike near the junction is N. 7°-20° E. with the dip mostly 70° 
to the eastward, but varying from 50° to 90°. The quartzite is 
intensely hard, showing, like that of Monument Mountain, no 
trace of bedding. For this reason an examination of the con- 

* An examination of the spectrum of this aurora with Hawkins and Wale’s 
direct-vision pocket spectroscope showed that it coincided apparently with the 
spectrum seen in the larger instrument, except that the bands were not all 
separated from each other, owing to the less dispersion. Hence the five lines 
observed by Holden and described by him in the December number of this Jour- 
nal. To my eye, however, the spectrum presented an appearance quite different 
from that figured by him. It would thus appear that the spectrum of the aurora, 
like the form of the solar corona, is liable to be affected by the personal equation 
of the observer. 

+ Above V‘4, in the section fig. 6, is the Tom Baii ridge; above A‘, the Long 
Pond valley; above L, the ridge L; at W, Williams river; at H, the Housatonic 
river, with low plains either side. 
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tact of the limestone and quartzite tells us nothing as to 
whether the quartzite conforms to the limestone in dip, or 
whether the two are separated by a fault. But this question is 
settled positively by the existence of a laminated bed of quartzose 
limestone, or calcareous quartzite, 40 to 50 feet thick, in the 
quartzite itself, as exhibited in the section (fig. 6). The lamina- 
tion of this calcareous stratum is very perfect and uniform, 
and extends for a long distance along the west slope of the 
ridge. Its strike is N. 5° E., and its dip 70°-75° to the east- 


H 
Alluvial plain S. of Mon. Mt. 


ward. The impure limestone or calcareous quartzite contains 
occasionally minute, slender, brown tourmalines, some of them 
half an inch long. The stratum is separated from the limestone 
on the west by about forty feet of the hard bedless quartzite, 
the part of the quartzite that corresponds in thickness with the 
lower gneiss in the Monument Mountain section (figs. 8 or 4) 
on the Housatonic valley. To the east of this calcareous stra- 
tum there is a great thickness of quartzite, 200 feet or more; 
the exact amount cannot be determined on account of the 
absence of bedding. 


5. 
vi A‘ v3 Vv? A? A'G 
Section from Glendale westward, through north end of Tom Ball. 
3. 
vi WwW vs A 
Section from Monument Mountain westward, through middle of Tom Ball. 
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To the east of the quartzite the slopes (the eastern of ridge 
L) are covered with earth, showing that there is a soft, cecom- 
posable rock beneath, probably mica schist ; and toward the foot 
of the slopes there is an outcrop of the mica schist, dipping 28° 
to the eastward, the strike being north. This amount of dip is 

very much less than that of the western side of the quartzite ; 
and it is probable that the dip in the quartzite gradually diminishes 
to the eastward. The mica schist is evidently the str atum, # of 
Monument mountain, while the quartzite cor ‘responds to ¢ and 
s' combined. The limestone of Lond Pond valley is /'; while 
that in the quartzite is a layer not before noted, which we may 
eall 

The slate of the part of Tom Ball in this section is the 
smoothish mica slate, like that to the north, but it differs in 
carrying the high dip of 60°-70°, even down to its eastern 
foot. The strike is north or nearly so, like that of the lime- 
stone and quartzite of the opposite side of Long Pond valley. 
On the western slope of the Tom Ball ridge the rocks are mostly 
concealed by earth ; but there are many exposures of limestone 
in Alford over the plain at its foot, and in these the beds aye 
an average strike of N. 5°-10° E., and a dip of 50°-70° 
the eastward ; in some places 90°. 

b. Continuing this section westward across the town of 
Alford, we pass from the limestone of eastern Alford to the 
mica slate of Alford ridge. The slate and limestone at their 
junction have the same strike and dip; the strike observed 
(just east of K on the map) being N. 7° E. and the dip 70° to 
the eastward. 

In the western Alford valley there is again limestone with a high 
dip, and beyond this the mica slate of the Taconic ridge. The 
most western outcrop of limestone observed, or that nearest to 
the Taconic ridge, gave for the strike N. 19° E. and dip 52° 
and the same was obtained as the average for the slate of the 
ridge, a hundred yards distant. The limestone is evidently 
conformable to both the slate of Alford ridge and the Taconic. 
This slate in each is identical in its characters with that of the 
Tom Ball ridge—a smooth-surfaced mica slate, partly chloritic 
and more or less garnetiferous, and containing many quartz 
veins the cavities of which are often filled with chlorite. 

c. We come now to the question as to the folds along this 
section ; and, in connection, the character of the fold along the 
Tom Ball ridge elsewhere. 

At the north end of the Tom Ball ridge the existence of a 
synclinal is fully demonstrated, as shown in fig. 5. The lime- 
stone strata at the eastern and western foot here dip toward 
each other beneath the slates of the ridge; and moreover the 
limestone emerging on the east is directly continuous around 
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the north end of the mountain with that on the west. It 
remains, therefore, only to trace out the changes in the synclinal 
fold to the southward ‘through the rest of the mountain. 

Along the section in fig. 6. —The low quartzite ridges W and 
L (see map) are overlapping parts of an interrupted series, in 
which L is situated half a mile to the west of the line of W. 
The high inclination of the strata in L is evidently connected 
with this more western shove of the ridge. In consequence of 
it the limestone is bent up into a close fold and the Tom Ball 
ridge west of it into another equally close, the strata having a 
dip of from 50° to 75°; and as the slates of Tom Ball form a 
synclinal, the limestone corresponds to an anticlinal. This is 
indicated in the curved lines in fig. 6. 

{ may add that in the limestone of eastern and western 
Alford there are probably other anticlinals. With regard to 
these more western ranges of limestone, especially that west of 
Alford ridge, the ev idence is not yet complete. 

Along the section in fig. 8.—To understand the fold abreast 
of Williamsville we must note that in this section the lime- 
stone of the Housatonic fold, A*, dips westward, and continues 
apparently at no great distance beneath the surface to the Tom 
Ball ridge, where the foot rocks on the east are nearly horizon- 
tal; and then, after passing under the mountain, emerges on 
the west at a high angle like that of the Tom Ball slates adjoin- 
ing. Now, following the strata from Monument Mountain 
westward, it is plain that they do not dip beneath the surface in 
the Williamsville valley, and thence bend up into Tom Ball; 
but their course, as just stated, is nearly horizontal till reaching 
the present position of Tom Ball. The downward bend in 
the synclinal, therefore, took place along what is now the 
eastern slope of the mountain. In fig. 3 the part of the section 
along the junction of the horizontal rand steeply-dipping slates 
is left blank; fig. 83 A shows the same with this bend in the 
layers. 

In section 6, the quartzite of the ridge on the east (L) is unrep- 
resented on the opposite or western side of Long Pond valley. 
It ought to appear, if existing there, between the slates of the 
ridge and the limestone of the valley. As there is no outcrop- 
ping limestone very near the slates, its actual absence is not cer- 
tain. Directly west of Long Pond the bluff eastern front of the 
Tom Ball ridge bends southwestw ard, and there is a ridge 
between it and the lake, two hundred feet or so high, which has 
no rock at its surface and whose composition I could not ascer- 
tain. Then, west of the south end of Long Pond, the ridge 
which makes properly the southern end of the Tom Ball line is 
a region of outcropping quartzite of the hard, jointed, non- 
bedded kind. This quartzite region is marked wu on the map. 
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Another ridge of quartzite of similar character starts near the 
same point and stretches southeastward, crossing the road from 
Vandeusenville to Alford just west of Long Pond brook. It is 
marked v on the map. No section was found showing the re- 
lation of the Tom Ball slates to the quartzite; but the limestone 
of Long Pond valley, east of the quartzite ridge (at e’) and that 
on the west of it (near e, either side of the road) both dip toward 
the ridge, the latter at an angle of 25° to 80°; and thus it is 
he that the quartzite is a stratum directly overlying the 
imestone, and, therefore, the same that exists in ridge W. It 
hence follows that the beds of Tom Ball, while all mica slate at 
the north end, are replaced by quartzite in their bottom portion 
at the south end of the ridge. From e, limestone is continuous 
westward and then northward into and through Alford, and 
also southward over Egremont; while from e’ the limestone 
extends eastward to Vandeusenville ; and in this part it is vari- 
ous in its strike and dip. Near g the dip is to the southwest- 
ward, being at the more southern outcrop 35°, with the strike 
N. 50° W.; then, a few rods to the north, 40°, strike N. 85° W. ; 
then 50° to 70°, strike N. 35° to 24° W.; then farther north, 
near the quar*zite, 70° to the eastward, strike N. 5° to 10° E. 
This range of outcropping limestone, extending east to Vandeu- 
senville, stops off the quartzite ridge L; or, in other words, the 
quartzite, which is the overlying rock, does not extend across it. 
Along the road opposite the iron furnace, just west of Vandeu- 
senville, the bedding of the limestone is obscure; but the strike 
appears to be east and west and the dip northward 50° to 60°. 

5. I pass now to the fifth of the western sections, or that in 
= line of Great Barrington, two miles south of Vandeusen- 
ville. 

In this section, fig. 7, the limestone on the left (west) is that 
of the Egremont region, already shown to be identical with that 
of Alford, Glendale and Stockbridge. It dips under three hun- 


Section across the Housatonic valley through Great Barrington. 


dred feet or more of schist (mica schist and gneiss), in which, 
as the section shows, there is a bed of quartzite. The hill 
rises directly from the railroad track at Great Barrington, and 
has the limestone outcropping at its highest part, near z (map), 
as well as along the lower of its western slopes. 
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The dip of the limestone in this section is mostly between 
45° and 55°; the mean strike is N. 10° E. The dip of the 
schist is, with small exceptions, 35° to 40°, and the strike N. 
10° to 20° E. There is a wrench in the ridge south of the 
highest part (zon the map), so that the strike varies; being 
N. 10° to 20° W., at points northeast of z; N. to N. 10° E., 
to the east of it, or at the marble quarry; then, N. 25° E., 
and finally N. 40° to 50° E., 150 yards to the east of south; 
and this last strike is found across this part of the ridge at the 
western foot. 

The evidence of the existence of a bed of quartzite in the 
ridge is small but positive. Hard-jointed quartzite outcrops at 
a point toward the upper limit of the schist, S. E. of z, for a dis- 
tance of 12 or 15 yards, and also at a second point above, both 
of them west of the village. The strike of the outcrop is N. 
50° E., conforming to that of the limestone above it, its position 
being in the wrenched portion of the ridge. The thickness of 
the bed may not be more than fifteen yards, as the outcrop is 
no wider; but the shortness of the outcrop in the line of the 
bedding is proof that the bed is mainly the soft quartzite; and 
if so, it may be 100 feet or more in breadth. Three-quarters of 
a mile to the north, along by y, near a road crossing the ridge, 
the surface of the fields is thickly strewn with great blocks of 
quartzite, which seem to indicate that the bed exists beneath, 
and has considerable width. This range of quartzite masses 
continues near the road to the eastern of the spurs of quartz- 
ite, at the south end of Tom Ball ridge; and at a there is a 
low hill of outcropping quartzite. These facts connect the 
rocks of the Tom Ball and Long Pond region with those of the 
ridge just west of Great Barrington, giving positive proof that 
the quartzite is the lower quartzite, or gq’. 

The ridge west of Great Barrington consists, consequently, 
above the underlying limestone, of (1) a lower stratum of schist 
(s'); (2) a bed of quartzite (g'); (8) an upper bed of schist (s?) 
much thicker than the lower (s') There is no upper quartzite. 

This section introduces a new element, an upper stratum of 
limestone, overlying the upper schist (s*), where the upper 
quartzite would be looked for. It outcrops in the valley near 
the railroad and also east of the river and village. The lime- 
stone is a bluish-gray and firm granular variety. Some por- 
tions are quite pyritiferous; and at one spot (near the Maple 
avenue crossing) I found minute brown tourmalines with the 
pyrite. Just west of the railroad track, 60 yards north of the 
Maple avenue crossing, the limestone outcrops within fifteen 
yards of the schist, and both have the strike N. 7° to 10° E., 
and eastward dip 65°. There is another outcrop at the Maple 
avenue crossing, giving the strike N. 8° E. and dip 40° to 35°. 
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More to the eastward the dip increases, it being in the ledge 
called Mt. Peter (P, fig. 7), east of the principal “street of the 
village, 70° to 80° to the eastward, and mostly obscure; and 
again, east of the river, toward East Mountain (a third of a 
mile east of the Berkshire House), 80° to 85° to the westward, 
with the strike nearly north, or between N. 10° E. and N. 10° 
W. I have been unable to find evidence that this limestone 
is a continuation, in a fold, of that of Egremont. 

This Great Barrington section (fig. 7) terminates eastward in 
the slopes of East Mountsin, in which the rock, a durable 
gneiss through the lower half with 120 feet of quartzite above, 
dips 60° to 50° in the outcrops nearest the limestone, diminishing 
eastward to 50° and 40°, with the strike about N. 10° E. Some 
of the outcrops of limestone and gneiss are not over ten yards 
apart. The unconformability between the gneiss and limestone 
is evidence of a fault along a fracture. The gneiss is for the 
most part finely contorted in its grain, and in some portions 
coarsely so. The quartzite overlying it is stratified, not very 
firm, and slightly gneissoid in places. It will be shown beyond 
that the gneiss is probably a repetition of that to the west of 
Great Barrington, that is, either s? of Monument Mountain, or 
this stratum along with the others beneath it. The pressure 
that attended the faulting and uplift accounts for the limestone 
here standing on end and being even reversed a little in dip 
adjoining the East Mountain gneiss; and also for the contor- 
tion of the gneiss. 

The following conclusions flow from the facts stated. 

X. The lower quartzite and gneiss vary in mineral constitu- 
tion south of the Williamsville section, fig. 8, as they do to aa 
north; the facts need not be repeated. The stratum of mic 
schist and gneiss, s*, in Monument Mt., which becomes mica slate 
in the northwest margin of the mountain and the ridges west, 
including Tom Ball, is mica schist and gneiss again in the ridge 
west of Great Barrington ; and in that east of Great Barrington 
it isa firm gneiss, breaking into huge blocks—many such cover- 
ing parts of the slopes. These differences are due partly (a) to 
original differences in mineral composition ; but t partly (6), in 
all probability, to differences in the conditions attending meta- 
morphism, such as the amount of heat, the amount of moisture 
present, the amount of pressure and of resistance to the pressure. 
None of the smooth mica slate, like that of Tom Ball and the 
Taconic Mountains, occurs in this part of Berkshire east of 
Great Barrington. 

XI. The synelinal fold in the Tom Ball ridge is at its south- 
ern end close-compressed between the limestone anticlinals, and 
dwindles out in that direction ; while, at the northern end, it 1s 
broadly expanded and the limestone emerges from beneath it, 
the eastern and northeastern portion at a small angle. 
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XII. The conformability of the western range of limestone 
in Alford with the slates of the Taconic ridge still farther west 
has, in an early part of this memoir (p. 2), been made a basis 
for the conclusion—the ordinary one of geological writers on 
the subject—that the Taconic slates are older than the Stockbridge 
limestone. But it must be shown that the Taconic ridges are 
not the courses of synclinal folds, before this can be accepted 
as an established fact. 

We may now turn to the region east of the Housatonic 
river. 

(To be continued.) 


Art. XL—Researches in Actino-chemistry. MEMOIR SECOND. 
On the Distribution of Chemical Force in the Spectrum; by 
JoHN WILLIAM DRAPER, M.D., LLD., President of the Fac- 
ulties of Science and Medicine in the University of New York. 

[Continued from page 38.] 


2d.—Of the union of chlorine and hydrogen. 


An interesting experiment illustrating the fact that chlorine 
gas absorbs the radiations which bring about its combination 
with hydrogen, may be made by covering a test tube contain- 
ing an explosive mixture of equal volumes of those gases with 
a large jar filled with chlorine. This arrangement may be 
exposed in the open daylight without risk of exploding the 
mixture, but if the experiment be made with a covering jar 
containing atmospheric air instead of —- the gases im- 
medi: ately unite, and commonly with an explosion. 

I pl: wed a mixture of equal volumes of chlorine and hydro- 
gen in a vessel made of plate glass, the edges of the pieces being 
cemented together. This vessel was so arranged on a sinall 
porcelain trough, containing a saturated solution of common 
salt, that it could be used as a gas jar. The radiations of a 
lamp were caused to pass through it, so as to be submitted to 
the selective absorption of the mixture. They were then 
received on a chlor-hydrogen actinometer. 

Successive experiments were then made, Ist, with the radia- 
tions of a lamp after passing through the absorption vessel. 2d, 
with the same radiations after the vessel had been removed. 

Two facts were now apparent, Ist, the mixture of chlorine 
and hydrogen in the absorption vessel began to unite under the 
influence of the rays of the lamp. 2d, the rays which had 
passed through that mixture had lost very much of their chem- 
ical force. It was not totally extinct, but the actinometer 
showed that it had undergone a very great diminution. 
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From this it follows that on its passage through a mixture of 
chlorine and hydrogen, the radiation had suffered absorption, 
and as respects the mixture under trial had become de-actinized, 
Simultaneously the mixture itself had been affected, its constit 
uent gases uniting. And thus it appears that the radiation 
had undergone a change in producing a change in the pondera- 
ble matter. 

The following modification of this experiment shows the 
part played by the chlorine and hydrogen respectively, when 
they are in the act of uniting. 

(a) The glass absorption ‘vessel above described was filled 
with atmospheric air, and the chemical force of the radiation 
passing from the lamp through it was determined. It was 
measured by the time required to cause the index of the actino- 
meter to descend through one division. This was 12 seconds. 

(6) The absorption vessel was now half filled with chlorine, 
obtained from hydrochloric acid and peroxide of manganese. 
The chemical force of the ray after passing through it was 
determined as before. It was now represented by 254 seconds. 

(ce) To the chlorine an equal volume of hydrogen was added, 
the absorption vessel being consequently full of the mixture. 
The radiation was now passing through a stratum of chlorine 
diluted with hydrogen, and the point to be determined was 
whether it had undergone the same, or a greater, or less loss 
than in the preceding case, since the chlorine was now uniting 
with the hydrogen. On measuring the force it was found to be 
represented by 19 seconds. 

(d) Lastly, the first (a) of these measures was repeated with 
a view of ascertaining whether the intensity of the lamp had 
changed. It gave 12 ‘seconds as before. 

From these observations it may be concluded that the addi- 
tion of hydrogen to chlorine does not increase its absorptive 
power. Moreover, it is obvious that the action of the radiation 
is expended primarily on the chlorine, giving it a disposition to 
unite with the hydrogen, and that the functions discharged by 
the chlorine and by the hydrogen respectively are altogether 
different. The ray itself also undergoes a change; it suffers 
absorption and loss of a part of its vis viva. 

As to the ray which is thus absorbed. In 1835 I found that 
a radiation which had passed through a solution of potassium 
bichromate failed to accomplish the union of chlorine and 
hydrogen; but one which had passed through ammonia sul- 
phate of copper could do it energetically. This indicates that 
the effective rays are among the more refrangible. On expos- 
ing these gases in the spectrum, the maximum action takes 
place in the indigo rays (Phil. Mag., Dec., 1848). 

Recently (1871) some suggestions have been made by M. 
Budde respecting the action of light upon chlorine. Admit- 
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ting the correctness of the theorem, that the molecules of most 
elementary gases consist of two atoms, he conceives that the 
effect of light on chlorine is to tend to divide, or actually to 
divide, its molecule into isolated atoms. These atoms, if the gas 
be kept in the dark, may reunite into molecules, 

The chlorine molecule cannot unite with hydrogen ; the chlo- 
rine atom can; hence insolation brings on combination. But 
if the chlorine be unmixed, there will as a consequence of inso- 
lation be a certain proportion of uncombined atoms, and from 
this, together with Avogadro’s theorem, is drawn ihe conclusion 
that this gas through insolation increases in specific volume. 
Moreover, as the reunion of the chlorine atoms probably pro- 
duces heat, rays of high refrangibility will cause chlorine to 
expand, but it will contract to its original volume when no 
longer under the influence of light. 

In corroboration of this conclusion Budde found that a differ- 
ential thermometer filled with chlorine showed a certain expan- 
sion when placed in the red or yellow rays, but it gave an 
expansion six or seven times greater when in the violet rays. 
With carbonic acid and ether no such effect took place. 

It should not be forgotten, however, in considering the bear- 
ing of these experiments, that chlorine merely because it is 
yellowish-green will absorb rays of a complementary, that is, of 
an indigo and violet color, and become heated thereby. 

It has next to be determined whether the points of maximum 
action, that is, the points of maximum absorption, correspond to 
the rays of emission of either or both these gases, as they appar- 
ently ought to do under Angstrém’s law. “A gas when lumi- 
nous emits rays of light of the same refrangibility as those 
which it has the power to absorb.” 

Of the four rays characteristic of hydrogen there is one the 
wave-length of which is 4840. It is in the indigo space. 

Pliicker gives for chlorine a ray nearly answering to this. 
Its wave-length is 4838, and also another 4346, the latter being 
one of the best marked of the chlorine lines. 

There are, therefore, rays in the indigo which are absorbed 
both by hydrogen and by chlorine. The place of these rays in 
the spectrum corresponds to that in which the gases unite—the 
place of maximum action for their mixture. 

But the absorptive action of chlorine is not limited to a few 
isolated lines. The gas removes a very large portion of the 
spectrum. Subsequent experiments must determine whether 
each of these lines of absorption is also a line of maximum 
chemical action. 

The chlor-hydrogen actinometer, referred to in previous para- 
graphs as depending for its indications on the union of chlorine 
and hydrogen, furnishes the means of ascertaining many facts 
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respecting the combination of those substances advantageously, 
since it gives accurate quantitative measures. 

By referring to my papers in the Philosophical Magazine 
(Dec., 1843, July, 1844, Nov., 1845, Nov., 1857) it will be found 
that chlorine and hydrogen do not unite in the dark at any ordi- 
nary temperature or in any length of time; but if exposed to a 
feeble radiation such as that of a lamp they are strongly 
affected. The phenomena present two phases: 1st, for a brief 
period there is no recognizable chemical effect, a preliminary 
actinization, or as Professors Bunsen and Roscoe subsequently 
termed it, photo- chemical induction, taking place. It is mani- 
fested by an expansion and contraction of the mixture. 2d, 
the combination of the gases begins, it steadily increases, and 
soon acquires uniformity. In obtaining measures by the use of 
these gases we must, ‘therefore, wait until this preliminary 
actinization is completed. That accomplished, the hydrochloric 
acid arising from the union of the gases is absorbed so quickly, 
that the movements of the index-liquid over the graduated 
scale give trustworthy indications, 

As regards the duration of the effect produced on the gases 
by this preliminary actinization, I found that it continued some 
time—several hours (Phil. Mag., July, 1844). Professors 
Bunsen and Roscoe, however, in their memoir read before the 
Royal Society, state that it is quite transient (‘Transactions R. 
Soe., 1856). 

This preliminary actinization completed, the quantity of 
hydrochloric acid produced measures the quantity of the acting 
radiation. This I proved by using a gas flame of standard 
height, and a measuring lens consisting of a double convex, 
five inches in diameter, sectors of which could be uncovered by 
*the rotation of pasteboard screens upon its center, the quantity 
of hydrochloric acid provuced in a given time being propor- 
tional to the area of the sector uncovered. The same was also 
proved by using a standard flame, and exposing the gases dur- 
ing different periods of time. The quantity of hydrochloric 
acid produced is proportional to the time. 

The following experiment illustrates the phenomena arising 
during the actinization of a mixture of chlorine and hydrogen, 
and substantiates several of the foregoing statements. 

The diverging rays of a lamp were made parallel by a suit- 
able combination of convex lenses. In the resulting beam 4 
chlor-hydrogen actinometer was placed, there being in front of 
it a metallic screen, so arranged that it could be easily removed 
or replaced, and thus permit the rays of the lamp to fall on 
the actinometer or intercept them. 

On removing the screen and allowing the rays to fall on the 
sensitive mixture in the actinometer, an expansion amounting 


| 
| 
| 
| 
| 
| 
| 
| WwW 
| p 
| in 
qu 
oc 
pr 
ii co 
tiv 
th 
the 
| tu 
de 
thi 
| an 
trac 
| mal 
I 
due 
that 
this 
neo 
| 


Chemical Force in the Spectrum. 95 


to half a degree was observed. In 60 seconds this expansion 
ceased. 

The volume of the mixture now remained stationary, no 
apparent change going on init. At length, after the close of 
270 seconds, it was beginning to contract, and hydrochloric 
acid to form. 

At the end of 45 seconds more a contraction of half a degree 
had occurred; the volume of the mixture was, therefore, now 
the same as when the experiment began, this half degree of 
contraction compensating for the half degree of expansion. 

The rate of contraction of the gaseous mixture, that is, the 
rate at which its constituents were uniting, was then ascertained. 

From these observations it appeared that when chlorine and 
hydrogen unite, under the influence of a radiation, there are 
four distinct periods of action. 

1st. For a brief period the mixture expands. 

2d. For a much longer period it then remains stationary in 
volume, though still absorbing rays. 

3d. Contraction arising from the production of hydrochloric 
acid begins; at first it goes on slowly, then more and more 
rapidly. 

4th. After that contraction is fully established, it proceeds 
with uniformity, equal quantities of hydrochloric acid being 
produced in equal times by the action of equal quantities of the 
rays. 

The prominent phenomena exhibited by a mixture of chlor- 
ine and hydrogen are a preliminary absorption and a subse- 
quent definite action. 

It may be remarked, since a similar preliminary absorption 
occurs in the case of other sensitive substances; that there is in 
practical photography an advantage, both as respects time and 
correctness in hight and shadow, gained by submitting a sensi- 
tive surface to a brief exposure in a dim light, so as to pass it 
through its preliminary stage. 

The expansion referred to as taking place during the first of 
these periods, may be advantageously observed when the dis- 
turbing radiation is very intense. It is well seen when a Ley- 
den jar is discharged in the vicinity of the actinometer. Though 
this light lasts but a very small fraction of a second, it produces 
an instantaneous expansion, followed by an instantaneous con- 
traction. Not unfrequently the gases unite with an explosion. 
I have had several of these instruments destroyed in that 
manner. 

It might be supposed that this instantaneous expansion is 
due to a heat disturbance arising from the absorption of rays 
that are not engaged in producing the chemical effect. But 
this interpretation seems to be incompatible with the instanta- 
neously following contraction. Though it is admissible that 


96 J. W. Draper—Distribution of 


heat should be instantaneously disengaged by the preliminary 
actinization, it is difficult to conceive how it can so instantane- 
ously disappear. 

When the radiation is withdrawn, and the hydrochloric acid 


absorbed, there is no after-combining. The action is perfectly 
definite. For a given amount of chemical action, an equiva- 
lent quantity of the radiation is absorbed. 


The instances I have cited in this discussion of the mode of 
action of radiations are, one of decomposition, in the case of the 
silver iodide, and one of combination, in the case of hydrochloric 
acid. I might have introduced another, the dissociation of 
ferric oxalate, which I have closely studied, but it would have 
made the memoir of undue length. From the facts herein con- 
sidered the following deductions may be drawn. 


When a radiation impinges on a material substance it im- 
parts to that substance more or less of its vis viva, and therefore 
undergoes a change itself. The substance also is disturbed. 
Its physical and chemical properties determine the resulting 

henomena. 

(1st.) Ifthe substance be black and undecomposable, the radia- 
tion establishes vibrations among the molecules it encounters. 
We interpret these vibrations as radiant heat. The molecules 
of the medium do not lose the vis viva they have acquired at 
once, since they are of greater density than the ether. Each 
becomes a center of agitation, and heat-radiation and conduc- 
tion in all directions are the result. The undulations thus set 
up are commonly of longer waves, and as the movements grad- 
ually decline the shorter waves of these are the first to be extin- 
guished, the longer ones the last. This, therefore, is in accord- 
ance with what I found to be the case in the gradual warming 
of a solid body, in which the long waves pertain to a low tem- 
perature, the short ones arising as the temperature ascends 
(Phil. Mag., May, 1847). 

In some cases, however, instead of the disturbing undulation 
giving rise to longer waves, it produces shorter ones, as is shown 
when a platinum wire is put into a hydrogen flame, or by Tyn- 
dall’s experiments, in which invisible undulations below the red 

ive rise to the ignition of platinum. 

(2d.) If the substance be colored and undecomposable, it will 
extinguish rays complementary to its own tint. The tempera- 
ture will rise correspondingly. 

(3d.) If the substance be decomposable, those portions of the 
radiation presented to it which are of a complementary tint 
will be extinguished. The force thus disappearing will not be 
expended in establishing vibrations in the arresting particles, 
but in breaking down the union of those which have arrested 
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them, from associated particles. No vibrations therefore are 
originated, no heat is produced, there is no lateral conduction. 


In actinic decompositions the effects may be conveniently 
divided into two phases; Ist, physical; 2d, chemical. The 
physical phase precedes the chemical. It consists in a prelim- 
inary disturbance of the group of molecules about to be decom- 
posed. Up to a certain point the dislocation taking place may 
be retraced or reduced, and things brought back to their orig- 
inal condition. But that point once gained, decomposition en- 
sues, and the result is permanent. 

I may perhaps illustrate this by a familiar example. Ifa 
sheet of paper be held before a fire, its surface will gradually 
warm, and if the exposure be not too long, or the fire too hot, 
on removing it, the ong will gradually cool, recovering its 
former condition without any permanent change. One could 
conceive that the laws of absorption and radiation might not 
only be studied but again and again illustrated by the exposure 
and removal of such a sheet. But a certain point of tempera- 
ture or exposure gained, the paper scorches, that is, undergoes 
chemical change, and then there is no restoration, no recovery 
of its original condition. Hence it may be said of such a sheet 
of paper that it exhibits two phases, in the first of which a re- 
turn to the original condition is possible, in the second such a 
return is impossible, because of the supervening of the chem- 
ical change. 

An investigation of the effects produced by a ray presents 
then, these two separate and distinct phases, the physical and 
the chemical. 


General Conclusions. 


The facts presented in the former and the present memoir 
suggest the following conclusions: 

1st. That the concentration of heat heretofore observed in the 
less refrangible portion of the prismatic spectrum, arises from 
the special action of the prism, and would not be perceived in a 
diffraction spectrum. 

2d. From the long observed and unquestionable fact, that 
there is in the prismatic spectrum a gradual diminution in the 
heat-measures from a maximum below the red to a minimum 
in the violet, coupled with the fact now presented by me, that 
the heat of the upper half of the spectrum is equal to that of 
the lower half, it follows that the true distribution of heat 
throughout the spaces of the spectrum is equal. In conse- 
quence of the equal velocity of ether-waves, they will on com- 
plete extinction by a receiving surface generate equal quanti- 
ties of heat, no matter what their length may be. Provided, 
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that their extinction takes place without producing any chemi- 
cal effect. 

8d. That it is incorrect to restrict to the upper portion of the 
— the property of producing chemical changes. Such 
changes may be produced by waves of any refrangibility. 

4th. That every chemical effect observed in the spectrum is 
in consequence of the absorption of a specific radiation, the ab- 
sorbed or acting radiation being determined by the properties 
of the substance undergoing change. 

5th. That the figure so generally employed in works on 
actino-chemistry to indicate the distribution of heat, light and 
actinism in the spectrum, serves only to mislead. The heat 
curve is determined by the action of the prism, not by the pro- 
perties of calorific radiations, the actinic curve does not represent 
any special peculiarities of the spectrum, but the habitudes of 


certain compounds of silver. 


Art. XIL.—Brief Contributions to Zoilogy, from the Museum 
of Yale College. No. XXIV.—Results of Recent Dredging 
Expeditions on the Coast of New England ; by A. KE. VERRILL. 


(Continued from page 16.) 


Tue Annelids obtained by Dr. Packard, both in the 150- and 
110-fathom localities, were numerous and interesting, many of 
them being previously unknown in our waters. The number 
of species from these two localities was at least 55, of which 
23 were common to the two localities, and were mostly found 
also in 85 fathoms (p). From the last named locality five 
additional species were also obtained. From 150 fathoms (s) 
there were 33 species, more than half of them not before re- 
corded from America. Among the more interesting were 
(t, x) Hermione hystrix (?) ; Lumbriconereis fragilis ; Nothria con- 
chylega Malm. ;* (0) N. opalina V. (new species, see page 102); 
+(0) Goniada maculata Cirsted ; Trophonia aspera (Stimp. sp.) ; 
+ Scalibregma inflatum Rathke ; +(0) Scolecolepis cirrata a 
+(0)Pista cristata Malmg. ; (x) Amage auricula Malmg.; (x, 0) 
Melinna cristata Mal. ; (x, t) Samythella elongata V.+ (a new genus 
* The name “ Nothria” was substituted for Northia (Johns.) by Malmgren for 


reasons that are scarcely sufficient. The latter name was, however, previously in 
use for a genus of shells (Gray, 1847), and must be rejected on that account. 

+ Samythella, gen. nov. 

Body elongated, composed of about 50 segments, 15 of which bear fascicles of 
setz ; and posteriorly about 35 bear uncini only, but have a small conical papilla 
above the uncigerous lobe, as in Melinna ; the uncini commence on the 4th setiger- 
ous ring. Branchie 6, placed side by side in a continuous transverse row. 
Cephalic lobe oblique, somewhat shield-shape, with a narrowed prominent front. 
Buccal lobe shorter. Tentacles numerous, smooth and slender. 
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and species); (x, t) Zerebellides Stroemt Sars; (0, p) Maldane 
Sarsti Malmg., which forms tough, parchment-like tubes and 
cements to them a great quantity of mud or fine sand, thus 
forming tubes or oval masses, often nearly an inch in diameter, 
although the worm itself may be less than one line. There 
were also two species of Sipunculoids; one of which (Phasco- 
losoma cementartum (Quatr. sp.),* inhabits dead shells of vari- 
ous Gasteropods, partially closing up the aperture with firmly 
cemented mud and sand; this species is common also in the 
shallower waters of New England, from Martha’s Vineyard 
northward. The second species, P. tubicola V. (new species)t 


This genus is closely allied to Samytha of Malmgren, in the structure of the 
head and number of branchiwz, but differs in having a much larger number of 
segments (in this respect approaching Melinna), and in having only 15 setigerous 
segments, instead of 17. 

Samythella tlongata, sp. nov. 

Body slender, composed of 54 segments in the specimens examined, tapering regu- 
larly to the posterior end. Cephalic lobe about as broad as long, broadly rounded 
posteriorly, with the postero-lateral corners prominent and well rounded, the 
sides slightly incurved and rapidly narrowing to the front, which is about half the 
width of the back, and subtruncate, projecting forward; the middle region is a 
raised and convex oblong area as wide as the front edge, into which it runs. 
Buccal lobe a little shorter. Tentacles numerous, slender, tapering. Branchie 
subequal, slender, tapering, about twice the length of the cephalic lobe. Sete 
numerous and long in all the fascicles except the first three, the longest nearly one- 
third of the diameter of the body. The posterior end of the body is surrounded 
by about eight small papillz, of which the two upper ones are largest. 

Length of the largest specimens, in alcohol, 1°5; diameter, *10 to °12 of an inch. 
The tubes consist of a thin and tough lining, to which a close layer of sand, in 
grains of moderate and nearly uniform size, is firmly cemented. 

* Histoire Nat. des Annelés, Vol. IT, p. 628, 1866. This is the Sipunculus Bern- 
hardus of American writers, but not of Forbes. P. hamulatum Packard, Mem. 
Bost. Soc., II, p. 290, 1867, may perhaps be the same species. 

+ Phascolosoma tubicola, sp. nov. 

Body versatile in form; in contraction short, cylindrical, oval, or fusiform, -5 to 
1 inch long, ‘10 to *15 in diameter; in full extension the body is more or less 
fusiform, gradually tapering anteriorly into the long, slender, nearly cylindrical 
retractile portion, which is longer than the body and bears, near the end, a circle 
of about 10 to 16, simple, slender tentacles, beyond which the terminal portion is 
often extended into a short proboscis, with the mouth at the end; below the ten- 
tacles there is sometimes a dilation, but this is without special spines or granules, 
and like the rest of the retractile portion in texture. The posterior end of the 
body is bluntly rounded, and the skin is transversely wrinkled and rough, and 
covered with small, round, somewhat raised verruce or suckers, to which dirt 
adheres, and at the end nearly always bears from 3 to 8, small, but prominent, 
peculiar bodies, having a slender pedicel and a clavate or globular head; their nature 
is doubtful (they may be sense-organs, but should be examined on living speci- 
mens); at about the posterior third of the proper body is an irregular zone of 
numerous, dark brown, hard, chitinous hooks, arranged in several rows, broad 
triangular in form, with acute points directed forward; among the hooks are also 
a few suckers; the middle region is covered with small, round, slightly raised 
suckers, which become much more prominent and crowded at the anterior end 
toward the base of the retractile portion, and have here the form of small, sub- 
conical, elevated warts, to which dirt usually adheres firmly; the retractile por- 
tion is covered throughout with minute conical verruce or papilla, most prominent 
toward the base. 

In many respects P. cementarium agrees very closely with this, but it has the 
posterior end much smoother, and with less conspicuous suckers; the hooks are 
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forms a very coarse, short, thick tube, composed of mud and 
coarse sand firmly cemented together. This was an abundant 
species, both in this and the other muddy localities (o and p), 
but has not been found in shallow water. There were also 
species of Nephthys, Amphicteis, Ampharete, Clymene, Sabeila, 
etc. Many empty fragments of thin, calcareous, nearly straight, 
round tubés, but having occasional swellings, occurred both 
here and in 110 fathoms; these belong, perhaps, to Protula 
arctica Sars. 

The fauna of the locality in 110 fathoms (0), N. lat. 42° 5’, 
W. long. 67° 49’, was so similar to that of the locality just 
described that it will require only a brief description. 

Most of the Radiata of special interest have been mentioned in 
connection with the last locality. Among these were Cerian- 
thus borealis V.; Pennatula aculeata Danielssen* ; +(s) Ophio- 
glypha affinis Lym. (Lutk. sp.), common but new to American 
waters ; Ctenodiscus crispatus D, and K.; (s) Archaster arcticus 
Sars (young) ; (t, g, p, 8) Schizaster fragilis (D. and K.), several 
large ones; (g,s) Pentacta assimilis (D. and K.); (s) Thyone 
scabra V. (new species)* ; Lophothuria Fabricii V. 


not so numerovs, less acute and lighter colored; the anterior part of the body has 
smaller and less prominent suckers or verruce ; the skin is lighter colored, thinner, 
and more translucent, and there is a zone bearing several rows of minute, slender, 
acute, chitinous spinules, a little below the tentacles. 

* Since printing the first part of this paper, I have been able to satisfy myself 
that the species there mentioned (p. 5) is the P. aculeata, of northern Europe. 
Dr. Kolliker regards this form, however, as a variety of P. phosphorea, but it 
seems to me sufficiently distinct. Mr. Whiteaves, in an article just received (Ann. 
and Mag. Nat. Hist., Nov., 1872, p. 346), has proposed for his specimens the name 
of P. Canadensis, influenced to some extent, undoubtedly, by my former opinion, 
based on his specimens only, that it was a distinct species. His specimens differ 
considerably from mine, or the typical P. aculeata, both in form and size, being 
much larger and more elongated, though having the same structural characters. 
The name Canadensis may be appropriately retained to designate this variety. 
The Virgularia, referred to in the same place, proves to be the same as the much 
larger and better specimens dredged by Mr. Whiteaves in 200 fathoms, and kindly 
loaned to me for examination. It appears to agree in all essential characters with 
V. Lyngmanni KGll., known before only from the Azores in 30 to 80 fathoms. 
It is quite distinct from V. mirabilis, being shorter and stouter, with a much shorter 
basal portion, and the polyps are much larger and fewer (only 5 or 6 in each 
cluster) while the lobes or wings are more elevated, deeply incised between the 
polyps, and they are not attached to the stalk so obliquely. 

¢ Thyone scabra, sp. nov., (=T. fusus?, this Journal, p. 14; not of Koren). 

Body fusiform, gradually tapered behind, with a long, slender, posterior 
portion, covered throughout with very numerous, rather rigid, slender, scabrous 
papille; skin rather rigid, scabrous with small rough points, which project 
from the plates. Tentacles ten; 8 large ones much elongated and arbor- 
escently divided from near the base; the two small ones are very short, 
nearly sessile, subdivided from the base. The calcareous plates of the skin 
are flat, somewhat imbricated, irregularly oval, triangular, or subpolygonal, with 
an undulated or crenulated margin, pierced by about 20 to 24, unequal round 
openings, two or three central ones larger than the rest, the interspaces mostly 
as wide as the pores; from the center of the upper side arises an open, slender, 
flat, acute spinous process, composed of two anastomosing pieces. The plates of 
the papilla or suckers are narrow, elongated, bent into a bow-shape, the middle 
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Of Mollusca 33 species occurred, of which 20 were also 
found in 150 fathoms, and have been in part already indicated. 
Among the Bryozoa were (s) Bugula avicularis, var. fastigiata 
Smitt; Discofascigera lucernaria (Sars, sp.)*; Cellularia arctica 
(Busk, sp.); (t, s) Carberea Ellisiti Smitt. Terebratulina septen- 
trionalis and Ascidiopsis complanata V. also occurred. Among 
the Lamellibranchs were Pecten IJslandicus; P. tenwicostatus ; 
Anomia aculeata ; Crenella glandula ; (s, t) Astarte lens, dwarf 
var.; Thracia myopsis ; Cryptodon Gouldii ; + Necera obesa Sars. ; 
Cardium pinnulatum. The most interesting of the Gasteropods 
were + Pleurotomella Packardii V., sp. nov., described by error 
under the previous locality ; and (s) Ringrcula nitidia V. new sp. ; 
but Philine quadrata, Lepeta ceca, Velutina haliotoidea, and 
Chiton mendicarius also occurred, in addition to many of the 
species enumerated from 150 fathoms (s). 

Of the Crustacea the most important were (u, x) Caridion 
Gordont Goes and + Stegocephalus ampulla Bell, both decidedly 
arctic species, the latter not before known from America, but 
intel also in the Gulf of St. Lawrence this summer, by Mr. 


Whiteaves; Harpina fusiformis Smith (Stimp. sp.), Uneiola 
irrorata Say, and Anthura branchiata Stimp. also occurred. 

The Annelids were even more numerous than at (s), and 
were represented by 44 species, of which 23 were also found 


at the former locality. 

Among the additional species were + Antinoé Sursii Malm. ; 
Nereis pelagica Linn. ; Leodice vivida (Stimp. sp.) ; Ammotrypane 
aulogaster Rathke ; Sternaspis fossor Stimp. ; +(s) Nicomache lum- 
bricalis Malm. ; (s, p) Praswilla gracilis Malm. ; (p) P. pretermissa 
Malm.; P. torquata (Leidy sp.); + (t) Notomastus latericius 
Sars, abundant; +(x) Humenza crassa (?); (s, x, w) Amphicteis 
Gunneri Sars, common ; (s, x, w) Ampharete Finmarchica Sars ; 
+Samytha sexcirrata Malm.; Amphitrite cirrata Mill; and 
species of Phylludoce, Eteone, Aphlebii.a, Nephthys, Rhynchobotus, 
Ammochares, and Sabella 


expanded and usually pierced by about four pores, two of which are larger; the 
ends are also usually dilated and pierced with small pores; from the middle arises 
a flat spinous process, similar to that of the skin-plates, but smaller. Length, in 
alcohol, about 2 inches; greatest diameter ‘25 to ‘35; length of longest tentacles 
.30. Color of preserved specimens yellowish brown. 

Near St. George’s Banks, in 110 and 150 fathoms. 

This species resembles 7. raphanus Dub. and Koren (=T. cigaro Trosch. sp.) in 
form, but the latter has long-stalked tentacles, branching only near the ends, and 
the plates of the s.'. are different in form, and in the perforations, and lack the 
spinous processes vy ..ch give this species its rough scabrous surface. 

* This is the Defrancia lucernaria of Sars. The name Defrancia (Bronn, 1835) 
was preoccupied for a genus of shells (Millet, 1826). I have therefore adopted 
Discofasigera D’Orb., the name which appears to be next in priority, for this genus. 
This species has not been recorded from our coast, but I have seen another speci- 
men from Nova Scotia (Willis), and Mr. Whiteaves has also dredged it in the Gulf 
of St. Lawrence. 
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Four Sipunculoids occurred, viz. : Phascolosoma ceementarium 
(Qf) ; (s. p. x) P. tubicola V., abundant ; +P. borealis Kef. (?)* ; 
and Chetoderma nitidulum Lov. (?); the last named species 
was also dredged by me in Passamaquoddy Bay, 30 fathoms, 
but has not been known before from the American coast; it is 
a very remarkable worm, thickly covered over tie whole sur- 
face with slender, shining spines, directed backward. 

One of the commonest species, both here and in 150 fathoms 
(s), was a new and beautiful species, which I have called Nothria 
opalinat in allusion to its brilliant opal-like iridescence. It is 
nearly allied to N. conchylega, which also occurs with it, but is 
a more slender and depressed species, and in addition to many 
other characters it differs remarkably in color, the latter being 


* This species is rather short and thick, obtuse posteriorly, nearly smooth to 
the naked eye, and destitute of both hooks and distinct suckers, but the skin 
is minutely wrinkled transversely, and covered with almost microscopic slender 
papillz, and is minutely specked with dirty yellowish brown; the retractile por- 
tion is more distinctly graunlated anteriorly. The tentacles are rather numerous, 
small and simple. Mr. Whiteaves has also dredged it in the Gulf of St. Lawrence 


this year. 

+ Nothria opalina, sp. nov. 

Body long and slender, narrowed anteriorly, much depressed and of nearly uniform 
width throughout most of its length; the five anterior segments much longer than 
the others. Palpi inferior, rather large, hemispherical ; antennze small, ovate, close 
together, on the front of head. Three central tentacles very long and slender, 
tapering, acute, the basal portion regularly annulated and thickened for a consider- 
able distance, beyond which the surface is smooth, with an occasional distant 
annulation; the central odd one is somewhat shorter and more slender than the 
two adjacent ones, which reach to or beyond the 10th segment; outer pair much 
shorter, being less than half the length of the central ones. Tentacular cirri 
small and very slender. Lateral appendages or “feet” of the first six setigerous 
segments similar in structure but more prominent than the following ones, from 
which they also differ in having the ventral cirrus well developed, long and taper- 
ing, but shorter and thicker on the first segment than on the five following. Those 
of the first pair have a stout stalk, which terminates in a small bluntly rounded 
setigerous lobe, with a long, slender, subterminal cirrus-like lobe above, longer 
than the stalk; dorsal cirrus arising from near the base, longer and more slender 
thay the terminal cirrus; branchial filiament simple, long and very slender, about 
equalling the dorsal cirrus and united to it above its base; ventral cirrus ovate, 
tapering, blunt, arising from near the base. The second pair of feet are similar 
to those of the first, except that in the largest specimens there are two branchial 
filiaments, and the ventral cirrus is longer and more slender. The 3d, 4th, 5th 
and 6th pairs have essentially the same structure, but the ventral cirrus becomes 
gradually longer to the 6th, where it is longer than the stalk and nearly equal to 
the terminal cirrus. The succeeding feet are much shorter; the ventral cirrus is 
a mere conical papilla, which soon disappears ; the terminal cirriform lobe becomes 
smaller and disappears after the 10th pair; the branchial filiament becomes larger 
and longer to the middle region, where it exceeds in length half the diameter of 
the body, while the dorsal cirrus at the same time becomes smaller and shorter, 
until it is less than one-fourth the length of the branchia. 

The sete of the anterior feet consist of slender, acutely pointed, curved ones, 
mixed with much stouter, blunt pointed compound ones; farther back there are 
two fascicles of more slender acute setz, and in the lower bundles a few long, 
stout, bidentate hooks, with a thin, rounded, terminal expansion. 

Color in alcohol, pale yellowish white, but everwhere very brilliantly iridescent 
with opaline luster and colors. 

Length, 2°5 inches; diameter, ‘10. 
Near St. George’s Banks in 110 and 150 fathoms, common. 
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conspicuously banded tranversely with dark red and bluish 
white. It also constructs a different kind of tube, for while 
the conchylega forms a parchment-like inner tube to which it 
firmly attaches coarse gravel, together with fragments of shells, 
flat pebbles, etc., in such a way as to form a broad, flat, heavy 
outer protection to the tube, the opalina cements to its inner 
parchment-like tube only a thin covering of mud or fine sand, 
thus forming a long, slender, round tube, resembling that of a 
Sabella. In respect to its tube it is, therefore, intermediate 
between JN. ania and Hyalinecia tubicola Malmg., which 
forms a thin transparent tube, without any external protecting 
layer of foreign materials. Samythella elongata V., was also 
common here, as well as Goniada maculata CErsted,* Maldane 
Sarsti Malm., and Melinna cristata Malmgren.+ 

From the 85-fathom locality (p) N. lat. 42° 3’, W. long. 67° 
45’, very few species were obtained in addition to those from 
the two localities described above, but many of the deep-water 
species already mentioned occurred, which we should hardly 
have expected in waters so much shallower. Cercanthus borealis 
V., a species of Hdwardsia, Pennatula aculeata Dan., and Schiz- 
aster fragilis were among the Radiata. Among the Mollusca 
were Yoldia obesa, Y: thraciformis, Scalaria Grenlandica. There 
were also several Crustacea and numerous Annelids of species 
already indicated. Among the latter were a few additional 
ones, viz.: Nephthys discors Ehl.; N. ingens Stimp. ; (0) Praxilla 
pretermissa Mal.; a very slender undetermined Clymene or 
Prazilla, inhabiting almost capillary tough tubes, covered with 
fine sand, which occurred in great numbers ; + Chetozone setosa 
Malmgren (?). Our specimens of the last named species are 
more slender than represented by Malmgren, with longer sete, 
and the posterior segments are more deeply incised. 

The fauna of the two remaining localities in 45 fathoms (q), 
N. lat. 42°, W. long. 67° 42’; and in 40 fathoms (r), N. lat. 42° 
3’, W. long. 67° 31', was nearly identical with that obtained on 
the same kind of sandy and shelly bottoms at similar depths on 
the banks farther to the southwest, by Messrs. Smith and 

* Our specimens agree with those figured and described by Ehlers, (Borsten- 
wiirmer, p. 704, Tab. xxiv, figs. 36 to 48), having a circle of 18, short, fleshy 
papillz at the end of the proboscis, and a prehensile apparatus within, consisting 
of nine pieces, viz.: a pair of large black jaws with eight fangs; a pair of smaller 
ones with three fangs; an odd median smaller one with three fangs; and two 
pair of distant, small, slender ones. There are 7 to 9, V-shaped pieces in each of 
the rows toward the base of the proboscis. (Ersted, Johnston, Quatrefages, and 
— have described this species as destitute of the terminal armature of the 

ro 

+ dredged by Dr. Packard differ somewhat from Malmgren’s 
figures and description. The body is longer and more slender; the unguiform 
hooks, back of the branchiz, are more strongly curved, with a more slender and 
acute point; the transverse serrated border, behind the branchiz, has 13 teeth. 


In most other respects they agree well. The tube is covered with gravel, each 
grain being loosely attached by one end. 
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Harger, and already partially described (see pages 9 and 1v, 
localities e, d, ec) The most characteristic feature of this 
sandy-bottom fauna of the higher parts of the Bank is the great 
abundance of Hydroids, Bryozoa, and Sponges. But numerous 
shells and Crustacea, mostly of common New England species, 
also occurred. Of Crustacea there were 22 species, from local- 
ities f and r, among which were the spider-crab, Hyas coarctatus ; 
common sand-crab, Cancer irroratus ; the hermit-crabs, Hupagu- 
rus Bernhardus, E. pubescens, and FE. Kroyeri; the common 
shrimps, Crangon vulgaris, Pandalus annulicornis, and Hippolyte 
pusiola ; the Amphipods, Phoxus Kroyeri Stimp., Paramphithoé 
cataphractus Smith (St. sp.), Uneiola trrorata Say., Cerapus rubri- 
cornis Stimp. ; with Balanus porcatus, etc. The Annelids were 
not numerous and mostly of common species; among them 
were Thelepus cincinnatus Malm. (= Lumara flava Stimp.), seve- 
ral species of Subella, Nereis pelagica, Leodice vivida V. (Stimp. 
sp.), Nothria conchyleya Mal., and a brilliantly phosphorescent 
species, belonging to the Syllide, which inhabits tubes attached 
to Hydroids. Most of the Hydroids and Bryozoa were the 
same as those mentioned as from locality (d) on page 10. 
The only species of special interest were + Halecium labrosum 
Alder, new to American waters ; (e) Campanularia ( Orthopyzis) 
Hincksii (Alder): (e) Coppinia arcta Hincks; and Grammaria 
abietina Sars (= G. robusta Stimpson).* 

Of Echinoderms only the more common northern species 
occurred ; such as Aséerias vulgaris, Solaster endeca, Crossaster 
papposus, Euryechinus Dribachiensis, Echinarachnius parma, and 
several species of the common Ophiurans. 


General Results from the Explorations by the Bache. 


Before discussing the work done in the Bay of Fundy, it 
will perhaps be best to consider the principal conclusions that 
may be drawn from the facts already presented in regard to 
the faunz and physical conditions of St. George’s and Le Have 
Banks and the regions adjacent. 

It is evident that the collections represent several distinct 
faune and sub-faune. For our present purposes they may be 
grouped under six heads. The following are then some of our 
conclusions : 


1st. The surface-feuna outside of the banks, and at certain 
times even over their outer slopes, belongs to the peculiar fauna 
prevailing over the entire surface of the central parts of the 
Atlantic Ocean, and shows very clearly the direct effects of the 
Gulf Stream. 

* Mr. Hincks considers this genus identical with Salacia of Lamouroux. To 
me, however, they seem to be widely different. Be this as it may, it seems hardly 
worth while to unite them until the Australian species, for which the genus Salacia 
was established, is better known. 


A. E. Verrill—Dredgings on the Coast of New England. 105 


2d. The surface-fauna inside of the banks is decidedly 
northern in character and very similar to that of the Bay of 
Fundy. Contrasted with the preceding, it shows that the Gulf 
Stream is almost entirely turned aside by the banks, and has 
comparatively little effect upon the fauna between them and 
the coast. 

3d. The fauna of St. George’s Bank itself is decidedly boreal 
in character, and aside from ‘the absence of all littoral species, 
is essentially identical with that found in the Bay of Fundy at 
corresponding depths, on similar bottoms, in regions swept by 
strong currents. The fauna of the southwestern parts is, how- 
ever, “somewhat less boreal in character than that of the north- 
eastern. The bottom is generally composed of sand or gravel, 
with broken shells, ete. 

4th. The fauna on Le Have Bank, and off Halifax, even at 
the moderate depth of 20 fathoms, is decidedly more arctic in 
character than that of St. George’s Bank or the Bay of Fundy 
at similar or even greater depths. 

5th. Between St. George’s and Le Have Banks and the 
coast there is a great region of cold and comparatively deep 
water, in places more than 100 fathoms deep, having a bottom 
of mud and fine sand over large areas, and communicating with 
the great ovean-basin by a channel between St. George's and 
Le Have Banks, which is comparatively narrow and deep, in 
places at least 150 fathoms. 

This partially enclosed region has, physically and zodlogically, 
the essential features of a gulf, and might be appropriately 
called St George’sGulf. The deep waters of the Bay of Fundy 
are directly continuous with those of this area. 

The fauna, found upon the muddy bottom of this gulf and 
its outlet, is peculiarly rich in species new to our coast, and is 
nearly identical with that of the deeper parts of the Gulf of St. 
Lawrence, and also agrees very closely with that found on 
muddy bottoms and at similar “depths on the coasts of Green- 
land, Finmark, and Norway. 

6th. The deepest dredging (g), in 480 fathoms, was outside 
of St. George’s Bank, on the slope of the actual continental 
border, and within the limits of the true Atlantic “ basin.’ 
The fauna there is evidently rich and varied, decidedly northern 
in character, and agrees closely with that ‘of similar localities 
and depths on the European side. The bottom was chiefly 
sand and gravel of varied materials, with many small rounded 
boulders, and probably patches of mud, indicating, apparently, 
the existence of currents sufficiently powerful to prevent the 
accumulation of fine sediment. The existence of extensive 
“rips” even farther off and in deeper water (see page 18), 
seems to confirm this. The animals were mostly such as in- 
habit bottoms swept by strong currents in the Bay of Fundy. 
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7th. Everywhere over the banks, and especially over their 
southern slopes, there is a great difference between the tempera- 
ture of the bottom and surface, generally amounting to 15°-20° 
F., or even more. The temperature of the surface was generally 
from 60° to 72°. The temperature of the air was always very 
near that of the water; but generally one or two degrees higher. 
Owing to the great difference between the temperature of the 
bottom and surface waters, it was found impossible in most 
cases to keep the animals brought up in the dredge alive, the 
warm surface waters proving fatal in a very short time. 
8th. Inside of the banks, both in the Bay of Fundy and in 
St. George’s Gulf, near the banks, no such great contrast in the 
temperature of the bottom and surface was found, the difference 
being seldom more than 10°, and often, especially in the Bay of 
Fundy, less than 5°. The surface temperatures, at correspond- 
ing dates, in the Bay of Fundy were 48° to 53°, showing an 
avarage difference of about 20° for the surface temperatures in 
the two regions, while the average bottom temperatures do not 
appear to differ materially. 
9th. The high surface temperature of the Banks is evidently 
due chiefly to the direct influence of the Gulf Stream. Its 
heated water impinges against their outer slopes, but cannot 
pass in any considerable volume beyond them. 
10th. The very low surface temperature of the Bay of Fundy 
is due largely to its geographical position and the absence of any 
appreciable influence from the Gulf Stream; but is no doubt 
intensified by the powerful tides which are constantly mixing 
up the cold bottom water with that of the surface. The pre- 
valence of foggy and cloudy weather over this region of cold 
water during summer, by obstructing the heat of the sun, may also. 
add to the effect, but this must be partially neutralized by the 
action of the fog and clouds in preventing the radiation of heat. 
The facts hitherto observed do not seem to warrant the as- 
sumption that an “arctic current,” properly so-called, as distin- 
guished from the tidal currents, enters St. George's Gulf or the 
Bay of Fundy. The action of the tidal currents, in bringing 
up the cold bottom waters of the ocean, is perhaps a cause suffi- 
cient to produce most of the coldness of the water in this region. 
We may suppose, however, that these waters constantly receive, 
in the tidal currents, accessions of cold water, which has pri- 
marily come from the north in the arctic current. It should be 
added that we do not yet know the temperature which would 
be produced in a similar body of water in this region by the 
climatic conditions alone, independently of tides and currents. 
Errata.—In the first part of this article, pp. 5 and 14, for Astropecten, read 
Archaster. Page 9, line 30, for 65° 50.3’, read 65° 58.3”. 
(To be continued.) 
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Art. XIIL—A description of the Victoria Meteoric Iron, seen to 
fall in South Africa in 1862, with some notes on Chladnite or 
Enstatite ; by J. LAWRENCE SmirTH, Louisville, Ky. 


THE Victoria Meteoric Iron, although found about ten years 
since, has never been described; and vet it is one of the most 
interesting of this class of metorites. I have succeeded in col- 
lecting the following facts in connection with it. It was seen to 
fall in the year 1862 by a Dutch farmer in Victoria West, Cape 
Colony, South Africa, and was given by him to Mr. Auret the 
Civil Commissioner of that district, who presented it to the 
South African Museum at Capetown. 

Although it is an iron which has a tendency to decompose 
rapidly, it has not undergone the decomposition that would 
have inevitably taken place had it long remained exposed to 
atmospheric influences. This fact, coupled with another that 
the farmer could have no object to deceive any one with 
reference to a body which certainly bears evidence that it fell 
at some time from the heavens, and as those who know the 
farmer have every confidence in his statement, we are led to 
conclude that it is to be placed along side of the Agram, Bran- 
nau and Dickson county irons. The mass was pear-shaped, and 
weighed about 6 lbs. 80z. One end was smooth and rounded ; 
the smaller end was jagged as if torn or parted from a larger 
meteorite. 


A small fragment of it was first brought to Europe in 1868, 
by which its true meteoric character was established. In 1870 
the trustees of the South African Museum had it cut, retaining 
one half of it, and sending specimens to the British, Calcutta, 
Vienna and Berlin Museums, also to Mr. Nevill of Godalming, 
and a mass weighing about twelve ounces to myself. 

From the specimen in my possession I here describe its char- 
acteristics. The iron is compact, with a tendency to fissure 
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near some portions of its surface. The amount of oxide on the 
surface is small, the cut surfaces showing bright metal quite up 
to the exterior surface. The Widmannstittian figures de- 
veloped are of that class where the lines are delicate and 
straight, inclined at a considerable angle to each other, a form 
I have seen common to irons rich in Schreibersite. This last 
mineral is diffused through the iron in masses with absolutely 
straight boundaries, some of them 4 to 3 of an inch long by } of 
an inch broad (1 and 2 on figure), and others much longer (6) 
and narrower, others again triangular (5) and arrow-shaped ; 
and on my specimen a layer of it (3) coating an oval cavity that 
must have been an inch and a half in its longest, and one inch 
in its shortest diameter, the Schreibersite having a thickness of 
about ;'; of an inch; the rest of this cavity being filled by pyrite 
(this is distinctly seen in the photograph). My specimen shows 
one fourth of this cavity and there are doubtless others in the 
original mass. The specific gravity is 7°692. On analysis it was 
found to contain : 


minute quantity. 
28 


Enstatite or Chiadnite.—This mineral now occupies so impor- 
tant a relation to the mineral constitution of meteoric stones 
that it is well to give an account of its discovery, and the sub- 
sequent investigations of different observers. Its discovery is 
beyond doubt due to Prof. C. U. Shepard, who first described it. 
in the American Journal of Science, Sept., 1846, p. 381, calling 
it chladnite. 

It constituted nearly the entire mass of the Bishopville 
meteorite that fell in 1848. Prof. Shepard did not make out 
its composition correctly, his analysis being imperfect. The 
composition given by him was 

3 of oxygen. 
Magnesia, 


making it out to bea tersilicate of magnesia. Although the 
constitution was incorrectly determined, Prof. Shepard clearly 
showed that it differed in character from any then known 
mineral. 

Hight years after the mineral was first made known, a small 
fragment of the meteorite coming into my possession, a reéxam- 
ination was made of its chemical constitution, and the errors 
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of the first analysis discovered. But not having enough of the 
meteorite for analysis, the simple statement was presented to 
the American Association for the Advancement of Science in 
April, 1854, “that from some investigations just made, chlad- 
nite is likely to prove to bea pyroxene.” This was noticed in 
the Proceedings of the Association for that year, and referred 
to in the American Journal of Science, March, 1855, p. 162. 
Ten years later a specimen of the Bishopville meteorite of good 
size being placed at my disposal, the mineral was separated in 
a very pure state and found to be composed as follows: 


Magnesia, 
Peroxide of iron, 
Soda with feeble potash and H, --- 


100°44 


The minute quantity of peroxide of iron came from a little 
metallic iron that was present. The analysis afforded the 
oxygen ratio 2:1, corresponding to the formula Migs, Siz (or 
Mg Si,) corresponding to the general formula of pyroxene. 
The details of the examination then made, are to be found in 
the American Journal of Science, Sept., 1864, where it is 
further stated that chladnite approaches those forms of pyroxene 
known as white augite, diopside, white coccolite, &c., these 
last named minerals having part of the magnesia replaced by 
lime. It is identical with the enstatite of Kenngott, a pyrox- 
enic mineral form Aloysthal in Moravia. 

From these observations it will be seen that the Bishopville 
meteoric stone, however different in external characteristics 
from other similar bodies, is, after all, identical with the great 
family of pyroxenic meteoric stones. 

Enstatite.—This form of pyroxene was first noticed by 
Kenngott as a new species, ina communication made by him to 
the Vienna Academy in 1855, (see Vien. Acad. Ber., xvi, p. 162, 
Jahresbericht for 1855, p. 928.) Its composition there given is— 


Alumina and oxide iron, 
Magnesia, 


As the crystallographic character of this mineral entitles it to 
separation from pyroxene, or in other words, as it is entitled to 
be ranked as a new species, the prior right of discovery belongs 
to Prof: Shepard, and the name first given by him, chladnite, 
has the priority; but as it has for so long time borne the name 
of enstatite among minerologists. any attempt to change it 
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would only bring confusion. This is the more to be regretted, 
since the name of Chladni would be a most appropriate affix to 
a mineral, the true and pure type of which is so preéminently 
that in meteorites. 

In this connection I would refer to the simple chemical rela- 
tion of three of the most characteristic minerals of meteoric 
stones; these minerals forming at least 90 per cent of the earthy 
minerals in the aggregate mass of all meteoric stones. The 
three minerals are: 

Enstatite, R Si Mg 

Bronzite, R Si (Mg Fe) Si. 

Chrysolite, — R, Si (Mg Fe) Si. 
In these minerals, the protoxide of iron replaces but a small 
portion of the magnesia in the last two; so they are virtually 
silicates of magnesia containing one or two atoms of silica with 
one-atom of magnesia. 


Art. XIV.—Analytical Notices ; by Woucorr Gipss, M.D. 


1. On the quantitative estimation of chromium and the separation 
of chromium from uranium, 


THE quantitative separation of chromium from uranium 
appears not to have specially attracted the attention of chem- 
ists.) No method is given either by Rose or by Fresenius. 
The two metals rarely, if ever, occur associated in the mineral 
kingdom, and the only definite artificially prepared compound 
which I have been able to find noticed is the uranic chromate 
described by Jahn, who does not appear to have analyzed the 
salt, though Berzelius—judging probably from the mode of 
formation—attributes to it a formula which we should now 
write U,O,.CrO®,. Berzelius also states that neutral potassic 
chromate gives with uranous chloride a yellowish-brown pre- 
cipitate, which contains both oxides of uranium as well as 
chromic oxide and acid. This compound also appears not to 
have been analyzed. 

As the method of separating the two metals to which I 
finally arrived involves the presence of the chromium as 
chromic acid, I began my investigation by examining the com- 
monly received methods of estimating this substance. 

Rose strongly recommends the method of Berzelius, which 
consists in precipitating the chromic acid by mercurous nitrate, 
and washing with a dilute solution of the same salt. The pre- 
cipitated chromate is voluminous, and has a brown-red color 
when the precipitation takes place in the cold. I find that a 
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better result is obtained by precipitating at a boiling heat, when 
the mercurous chromate almost immediately becomes highly 
crystalline, its color changing to a bright scarlet. It may then 
be washed with the greatest ease, and ignited in the usual 
manner. It is absolutely necessary in applying this method 
that the mercurous nitrate used should be perfectly free from 
nitrous acid. Want of attention to this point led me formerly 
into an error, which I desire to correct in this place. I have 
stated in a former paper* that hot solutions must not be 
employed on account of the reduction of chromic acid by mer- 
curous nitrate. This reduction is not due to the temperature, 
but to the presence of a small quantity of nitrous acid in the 
mercurous nitrate employed. It is easy to avoid this source of 
error by dissolving the mercury in nitric acid, in an open 
vessel, and crystallizing the nitrate two or three times, using 
for solution dilute nitric acid which has been perfectly freed 
from nitrous acid by a current of air or carbonic dioxide. 

To test the method thoroughly, the following analyses were 
made with pure potassic dichromate : 


I. Salt precipitated at a boiling heat by mercurous nitrate and 
washed with hot water alone. 
1. 0°6003 gr. gave 0°3030 gr. €r,0, = 50°47% Cr, 0,. 
2. 04741 gr. “ 02407 gr “ 
The formula K,Cr,0, requires 51-73% if we take Cr = 52-2. 


Il. Salt precipitated cold by mercurous nitrate and washed 
with cold water only. 

3. 0°2641 gr. gave 071344 gr. €r,0, = 50°89% Cr, 
4, 0°5098 gr. “ O2607 gr “ =51'13% 

III. Salt precipitated cold, then boiled and washed with boiling 
water only. 

5. 0°4957 gr. gave 0°2503 gr. €r,0, = 50-49% Cr, 0 
6. 0°6393 gr. “ gr “ = 5143% 

IV. Salt precipitated cold, then boiled and washed with hot 
water containing mercurous nitrate. 

7. 0°4951 gr. gave 0°2558 gr. Cr,0, = 51°67. 
8. 03639 gr. “ O188lgr “ = 51°69. 

In these last analyses, the error of the mean is only 004%, 
We arrive, however, more quickly at our object when we pre- 
cipitate at once at the boiling point, and then wash with a hot 
dilute solution of the nitrate. 

In several works on Analytical Chemistry it is recommended 
to precipitate chromic acid from its solutions by plumbic 
acetate, and to weigh the resulting chromate of lead. In 
repeated trials, I have never been able by any artifice what- 
ever to prevent the precipitated plumbic chromate from passing 
more or less through the filter so as to render the filtrate turbid. 


* This Journal [II], vol. xxxix, p. 59. 
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Precipitation of chromic acid by a baric salt was next exam- 
ined. Potassic dichromate was precipitated by baric acetate, 
with the following variations: 


I. Salt precipitated by baric acetate at a boiling heat, and 
washed with water only; chromate weighed upon a porous earth- 


enware filter. 
1. 0°4617 gr. gave 0°7894 gr. BaCrO, = 51°41%, 
2, 04685 gr. “ 08022 gr. “ =51°52%, 

II. Salt precipitated by baric acetate at a boiling heat, alcohol 
added, and the precipitate washed with a hot mixture of 3 parts 
water and 1 part alcohol of 90% and ignited. 

3. 0°3802 gr. gave 0°6546 gr. BaCrO, = 51°78%, 
4. 05282 or, “ 09069 gr. “ = 51.66%. 

IIL. Salt. precipitated by baric acetate without alcohol. Solu- 
tion after precipitation evaporated to dryness upon a water bath, 
then washed with hot water and ignited. 

5. 0°5366 gr. gave 0°9229 gr. BaCrO, = 51°75%. 
6. 05355 gr. “ “ = 


In the last analysis alcohol was added to the wash-water. 
From this it appears that very accurate results may be obtained 
by precipitation with baric acetate at a boiling heat, adding a 
small quantity of strong alcohol to the liquid, washing with 
water containing alcohol, and igniting. The wash-water need 
not contain more than ;'; of its volume of alcohol. The pre- 
cipitated chromate must, before filtering, be allowed to settle 
completely, leaving the supernatant liquid perfectly clear. 
The filtrate never becomes turbid even after all the soluble 
salts are washed out. Finally, it is not necessary to weigh 
the baric chromate upon a weighed filter. A very small quan- 
tity of the chromic acid is always reduced by the carbon of the 
filter in igniting, but the loss of weight is inappreciable. This 
method is much shorter than that which is usually employed, 
as the filtration and washing may be executed almost immedi- 
diately after precipitation. 

The conditions necessary for the complete precipitation of 
chromic acid, either as mercurous or haric chromate, having 
been thus carefully reviewed, I next proceeded to attempt the 
quantitative separation of uranium and chromium. In a first 
series of experiments weighed quantities of potassic dichromate 
were mixed with much larger but undetermined quantities of 
uranic nitrate. The chromic acid was then precipitated by 
mercurous nitrate from the boiling solutions. In this manner 
the following results were obtained : 

1. 0°4120 gr. K,Cr, 9, gave 0°2130 gr. €r,0, = 51°74% Cr, 
2.03292 gr. “ 01702 gr.“ 51708 
8. 0°4543 gr. 0°2353 gr. * 
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The mean of these analyses is 51-73%, which is precisely the 
percentage required by the formula K,Cr, 6, . (Cr= 52-2). 

These analyses show that mercurous nitrate gives very accu- 
rate results. The employment of this salt in separating chrom- 
ium from uranium is indicated only in those cases in which the 
chromium exists as chromic acid, in which relatively small 
quantities of chlorine or sulphuric acid are present, and in 
which no other acid is present which, like phosphoric acid, gives 
an insoluble mercurous salt not completely volatilized by igni- 
tion. In the presence of chlorine, sulphuric acid, &c., the fol- 
lowing process may be very advantageously employed. The 
solution is to be boiled for a few minutes with a small excess 
of sodic hydrate, the precipitate of sodic uranate filtered off and 
washed with hot water containing a little sodic hydrate until 
the washings no longer give any turbidity, with a solution of 
mercurous nitrate. ‘The sodic uranate in the filter is then to 
be dissolved in chlorhydric acid, and the uranium determined 
in the usual manner. The filtrate contains all the chromium 
as €rO@,Na,. After adding chlorhydric acid in excess, the 
chromic acid may be most conveniently reduced to chromic 
oxide by adding a solution of potassic or sodic nitrite and boil- 
ing fora few minutes, after which the oxide may be precipi- 
tated by ammonia in the usual manner. An alkaline nitrite is 
a better reducing agent than alcohol, as the chromic oxide may 
be precipitated inimediately after the reduction. 

It remains to consider the case in which chromic and uranic 
oxides occur together in solution. A solution of sodic hydrate 
in small excess is to be added, and the whole heated to boiling. 
To the hot liquid bromine water is to be added. Chromic 
oxide is almost instantly oxidized to chromic acid, which 
remains in solution as €rO@,Na,, while uranate of soda with a 
small percentage of uranic chromate remains undissolved. 
After washing with hot water containing a little sodic hydrate, 
the precipitate, which has a deep orange color, is to be dis- 
solved in hot nitric acid, the solution boiled for a few minutes 
to expel any traces of nitrous acid, mercurous nitrate added, 
and the whole allowed to stand until the small quantity of 
mercurous chromate has settled. This, after washing, may be 
ignited in the same crucible with the chromic oxide obtained 
as above from the sodic chromate in the filtrate. The filtrate 
is free from uranium. Repeated attempts to determine uran- 
ium by precipitation with sodic a and final weighing 
as uranic pyro-phosphate, have led as yet to no satisfactory 
results. It is, however, worth noting that the gelatinous phos- 
phate becomes pulverulent, and easily washed by simple evap- 
oration to dryness. 

Am. Jour. Vou. V, No. 26.-- Fes., 1873. 
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2. On the estimation of magnesium as pyro-phosphate. 


All works on quantitative analysis recommend the precipita- 
tion of magnesium in the form of ammonia-magnesic phosphate, 
from cold solutions, by disodic phosphate. I find it more con- 
venient, if not more accurate, to employ microcosmic salt asa 
precipitant, and to precipitate from concentrated and boiling 
sulutions. After cooling ammonia is to be added, and the pro- 
cess then continued in the usual manner. The following analy- 
ses were made under my direction by Mr. C. E. Munroe to test 
the method. In the first series pure magnesic sulphate was 
precipitated at a boiling heat and in concentrated solutions by 
microcosmic salt, no ammonic chloride being present. 

1. 0°6430 gr. gave 02914 gr. Mg,P,0, = 9°85. 
2. 191523 gr. “ 0°5210 gr. = 9°79. 


3. 0°7064 gr. “ 0°3181 gr. - = 9°78. 
4, 08081 gr. “ 0°3666 gr. = 9°80. 


The formula S0,Mg+70H, requires 9°76% The mean of 
the four analyses is 0°04% too high. In a second series the 
same process was employed, but ammonic chloride was added 
to the magnesic solution before precipitation. In this manner: 


5. 0°5448 gr. gave 0°2461 gr. Mg. P,0, = 9°76. 


6. 0°6684 or, “ 0°3026 gr. = = 9°78. 
7. 0°7610 gr. “ 0°8442 gr.  =9°78, 
8. 0°6408 gr. “ 0°2906 gr. “= 9°79, 


The-mean of the four analyses gives 9°78%, or 0°02% too high. 
Two analyses were then made by precipitating the boiling 
solution of disodic phosphate after adding ammonic chloride. 
In this manner: ; 
9. 0°5407 gr. gave 0°2536 gr. Mg,P,0, = 10°13%. 
10. 0°8305 gr. “ O3881gr “ 
This method must therefore be wholly rejected, the mean 
error being 
The same process was then repeated, only the precipitated 
ammonia-magnesic phosphate at first obtained, after addition of 
ammonia water and perfect subsidence, was redissolved in 
dilute chlorhydrie acid, and again precipitated by ammonia. 
In this manner: 
11. 0°5916 gr. gave 0°2686 gr. Mg,P,0, = 9°79%. 
12. O'7371 gr. “ 0°3340 gr. = 9°79%. 


The error is here only +0°03%, but the method is longer in 
its application and less convenient than that given above with 
microcosmic salt. This last may, I find, be used with equal 
advantage in precipitating manganese from hot solutions. ‘I'he 
precipitate is crystalline, and the process is more convenient 
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than that which I formerly gave. A little ammonia should be 
added to the solution before filtering. 

On the estimation of cobalt.—The extraordinary stability of 
the cobaltid-cyanide of potassium, €0,Cy,.K,, enables us to 
separate cobalt advantageously from many other metals by 
bringing it into this form. Wo6hler first proposed to precipi- 
tate the double cyanide by mercurous nitrate, and to weigh the 
cobalt finally as metal. I find it particularly advantageous to 
precipitate at a boiling heat, and then boil for a few minutes 
with mercuric oxide so as to neutralize as completely as possi- 
ble any traces of free nitric acid. By precipitating from hot 
solutions a granular, crystalline, mercurous salt is obtained, 
which is very readily washed. The following analyses were 
made to test the method. In (1) and (2) the precipitation was 
effected at a boiling heat, and the precipitate was simply 
washed with hot water containing a little mercurous nitrate. 
The cobalt was, after careful ignition with free access of air, 
finally reduced in hydrogen. The salt employed was pure 
crystallized Co, ,. 

(1.) 0°5063 gr. gave 0°0890 gr. cobalt = 17°57%. 
(2.) 06785 gr. “ O-1197 gr. “ = 17-64%, 

The filtrate, after evaporation to dryness and ignition, gave 
with borax, before the blow-pipe, an extremely faint reaction 
for cobalt. In analyses (8) and (4) the solution was boiled with 
H,© in small excess before filtration. 

(3.) 0°5332 gr. gave 6°0947 gr. cobalt = 17°762. 
(4.) 06218 gr. “ O110lgr “ =17°71%, 

In (5) mercuric chloride was first added to the solution, and 
afterward sodic hydrate, until H,O remained undissolved on 
boiling. 

(5.) 0°5855 gr. gave 0°1035 gr. cobalt = 17°68%. 


The formula requires 17-76%. 

On some forms of laboratory apparatus.—Every chemist knows 
how difficult it is to conduct an evaporation quantitatively in a 
porcelain or platinum crucible heated from beneath. The fol- 
lowing simple contrivance which I devised some years since, 
and which has long been in successful use in many laboratories 
in this country, deserves I think to be more widely known. It 
consists, as shown in the figure, of a hollow ring of metal, which 
can be moved up and down upon a vertical rod also of metal, 
and which is provided with two stop-cocks, by means of which 
air and gas may be admitted to the interior of the ring in 
proper proportions. The ring has a series of fine openings so 
placed that the little blue jets of burning gas point radially 
toward its center. The common water-blast may be employed 
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with great advantage to give a continued supply of air, and 
when the proper proportions of air and gas are obtained—which 
rec‘ ires but an instant—the little tongues of blue flame remain 
constant for hours. <A foot bellows may also be employed 


when necessary. The crucible to be heated is supported upon 
the bottom of an inverted Beaufsay crucible. The ring-burner 
is then adjusted so that the points of the little jets of flame play 
upon the upper edge of the crucible to be heated. After a 


short time the ring-burner may be lowered so as to heat a lower 
zone of the crucible, and so on until the outer rim of the bottom 
is ignited. In evaporations the ring must be more slowly low- 
ered. With a very little practice solutions even of sodic chlor- 
ide may be evaporated to perfect dryness without loss by de- 
crepitation. Loss by the creeping of solutions over the edges 
of the crucible is also prevented completely. In short, very 
numerous operations may be performed with the ring-burner 
more easily, quickly and safely than by any other form of 
apparatus with which I am acquainted.* 

Another petty contrivance which I find of great service con- 
sists simply of a circular disc or 
meniscus of porous earthen- 
ware. In crucible ignitions, in 
which a current of gas is passed 
over the ignited substance—as 
for instance, in reducing metallic 
oxides in hydrogen—great care 
must be taken to prevent me- 
chanical loss. In such cases I 
wee a porous capsule in the crucible above the substance to 

e heated, as in the figure. The gas may then be introduced 
through the perforated cover by means of a porcelain pipe in 
the usual way, and passes through the porous capsule by diflu- 


* Ring-burners with stands, and two rings of different diameters, may be had 
of Messrs. Rohrbeck & Goebeler, 4 Murray street, New York. 
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sion. Mechanical loss is thus completely prevented, as the 
soft capsule may readily be filed so as to fit the crucible ac- 
curately.* 

My acknowledgments are due to Mr. W. E. Cutter for his 
most efficient aid in the prosecution of my work. 

December 16th, 1872. 


ArT. XV.—On the gigantic fossil Mammals of the Order 
Dinocerata ; by O. C. MarsH. With plates L and IL 


AMONG the many extinct animals of interest hitherto dis- 
covered in the Tertiary of the Rocky Mountain region, none, 
perhaps, are more remarkable than the huge mammals which 
have recently been described from the Kocene beds of Wyom- 
ing. It is important, therefore, that accurate information in 
regard to them should be promptly made public, especially as 
serious errors on this subject have already appeared in various 
scientific publications, and are being widely disseminated. 

These animals nearly equalled the elephant in size, and had 
limb bones resembling those of Proboscidians, as stated in the 
original description of the type species, 7’noceras anceps Marsh. 
The skull, however, presents a most remarkable combination 
of characters. It is long and narrow, and supported three 
separate pairs of horns. The top of the skull is deeply 
concave, and on its lateral and posterior margin there is an 
enormous crest. There were large decurved canine tusks re- 
sembling those of the walrus, but no upper incisors. The six 
premolar and molar teeth are quite small. Several species of 
these remarkable animals have already been named. but at pre- 
sent they cannot all be distinguished with certainty. The 
type species of the group (Tinoceras anceps Marsh) was based 
on the specimen first discovered; which was found by the Yale 
College party in September, 1870, and described by the writer 
in June, 1871, under the name Tilanotherium? anceps.t To 
this description, the authors who have since described the same, 
or allied, species have not referred. In the following year Prof. 
Cope gave the name, Loxolophodon semicinctus, to a single pre- 
molar tooth, which perhaps belongs to this group, and may 
prove to be identical with the above species.$ In August last, 
In a paper issued in advance of the Proceedings of the Philadel- 
phia Academy, Dr. Leidy described a characteristic specimen as 
Uintatherium robustum, and likewise gave the name Uintamastix 


* As an example of the utility of this little apparatus, I may refer to Mr. R. H. 
Lee’s paper on the atomic weights of cobalt and nickel. See this Journal, vol. 
ii, July, 1871. 

t This Journal, vol. ii, p. 35. ¢ American Philosophical Soc., vol. xii, p.420- 
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atrox to an upper canine tooth, probably of the same animal, 
on the supposition that it pertained to a carnivore.* 

The remarkable feature in the skull of this group was first 
indicated in the name TZinoceras, proposed by the writer (Au- 
gust 19th, 1872) for the genus represented by the type species, 
and subsequently mentioned in this Journal.t+ 

Prof. Cope has since proposed the generic name Kobasileus,t 
and indicated three species, which apparently are not distinct 
from those previously described by Dr. Leidy and the writer. 
Many of the characters given by Prof. Cope in his description 
of these animals do not indeed apply to the other known species, 
but it is evident he has made several serious mistakes in his 
observations. Among the more important of these errors are 
the following:—What Prof. Cope has called the incisors are 
canines, and hence his statement that there are large incisor 
tusks, but no canines, should be reversed. 2d. The stout horns 
he described are not on the frontals, but on the maxillaries. 
3d. The orbit is not below these horns, but quite behind them, 
and it has over it a prominent ridge on the frontal. 4th. The 
occiput is not vertical, but extends obliquely backward, the 
occipital crest projecting behind the condyles. 5th. The tem- 

oral fossze are not small posteriorly, but unusually large. 6th. 
The great trochanter of the femur is recurved, although Prof. 
Cope says not. 7th. The spine of the tibia is not obtuse, but 
wanting. One of the species named by Prof. Cope (Hobasileus 
furcatus), is based on what he regards as portions of the nasal 
bones. The description, however, indicates that these specimens 
are merely the posterior horn cores of well known species. 

The Museum of Yale College contains the remains of many 
individuals of the order Dinocerata, including the types of the 
various species described by the writer.§ All of these are well 
represented by characteristic specimens, and one species, Dino- 
ceras mirabilis Marsh, by an entire skull, and a nearly perfect 
skeleton. An opportunity has thus been afforded of determin- 
ing with some certainty the nature and affinities of this most sin- 

* Proceedings Philadelphia Academy, 1872, p. 169. 

+ Vol. iv, September, 1872, Erratum ; also October, 1872, p. 332. 

t It is uncertain what date should be assigned to the name Eobasileus, and the 
species included under it by Prof. Cope. After a very careful investigation, I 
cannot ascertain that the descriptions were published before Oct. 29th, 1872, 
when copies were first received by the Philadelphia Academy of Nat. Science, of 
which Prof. Cope is secretary. The dates on the papers (Aug. 20th and 22d, 
1872) certainly do not represent those of actual publication. The descriptions 
have not yet appeared in the Proceedings of the American Philosophical Society, 
where they were read (Sept. 20th, 1872), and hence no exact reference to them can 
at present be given. Several other papers by Prof. Cope on fossil vertebrates 
from Wyoming bear various dates from July 11th to October 12th, 1872, but 
apparently none of them were published before October 29th, and some of them 
certainly not until about a month later. 

§ This Journal, vol. iv, pp. 322, 323, 343, Oct. 1872. Also Proc. Am. Philosoph- 
ical Soc., vol. xii., Dee., 1872, and Am. Naturalist, vol. vii, p. 52, Jan., 1872. 
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gular group of animals, and the more important characters are 
here mentioned, preliminary to the full description. Most of 
the cranial characters are derived from a very perfect skull of 
Dinoceras mirabilis, figured in the accompaning plates. 

The skull is unusually long and narrow. The three pairs of 
horn cores, rising successively above each other, and the huge 
crest around the deep concavity of the crown, together with the 
large decurved trenchant tusks, unite in giving a most remark- 
able appearance to the entire head (Plates I-II), which differs 
widely from anything known among living or fossil forms. 

The structure of the skull presents many features of inter- 
est. The supraoccipital is greatly developed, and, after rising 
above the brain case, forms an enormous crest which projects 
obliquely backward beyond the condyles. This crest is con- 
tinued forward on either side, each lateral portion sloping out- 
ward, and overhanging the large temporal fossa. This portion 
of the crest is formed largely of the parietals. The posterior 
pair of horns rise from this crest, which is thickened below on 
the inner side to support them. In front of these horns the 
crest descends rapidly, and subsides nearly over the center of 
tue orbit. These posterior horn-cores are higher than those in 
front, and have obtuse summits, flattened transversely. (Plates 
[-IL) The frontal bones have no postorbital process, and the 
orbit is not separated from the temporal fossa. The latter is 
very large posteriorly. (Pl. II, fig. 1.) The squamosal forms 
the lower portion of the temporal fossa, and sends down a mas- 
sive post-glenoid process. It likewise sends forward a zygo- 
matie process, which resembles that of the Tapir. The malar 
completes the anterior portion of the arch, which is not the case 
with any known Proboscidian. The lachrymal is large, and 
forms the anterior border of the orbit, as in the Rhinoceros. 
It is perforated by a large foramen on its facial surface. Over 
the orbit, the frontal sends out laterally a prominent ridge, 
which afforded good protection to the eye in the combats of 
these animals with each other. On this ridge, there is a small 
protuberance, which resembles a diminutive horn-core, but its 
position, immediately in front of the lateral crest, indicates that 
it did not support a true horn. 

The maxillaries are massive, and quite remarkable in sup- 
porting a pair of stout conical horn-cores. The bases of these 
cones approximate, and their summits are obtuse and nearly 
round, (Plates I-IL) Below these horns are the huge 
decurved canines, the extremity of the fang being implanted in 
the base of the horn-core. Behind the canine, there is a moder- 
ate diastema, followed by six small premolar and molar teeth. 
The crowns of the molars are formed of two transverse ridges, 
separated externally, and meeting at their inner extremities. 
The nasals are massive, and greatly prolonged anteriorly. In 
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front of the zygomatic arch they contract, and form the inner 
inferior surface of the maxillary horn-cores, as well as an ele- 
vation between them. From this point forward to the anterior 
margin of the suture with the premaxillary, they increase 
slightly in width, and then contract to the end of the muzzle. 

Near the anterior extremity of the nasals, there is a pair of 
low tubercles which evidently supported dermal horns (plate 
II, fig. 3). The premaxillaries are without teeth, and quite pe- 
culiar. They unite posteriorly with the maxillaries just in front 
of the canine, and then divide, sending forward two branches, 
which partially enclose above and below the lateral portion of 
the narial opening. The upper branch is closely united with the 
adjoining nasal, thus materially strengthening the support of the 
nasal horns. The lower portion is slender, and resembles the 
premaxillary of some Ruminants. The extremity is somewhat 
behind that of the nasals. The anterior nares are comparatively 
small, the aperture being more contracted than in the Rhino- 
ceros. The lower jaw was slender, and the tusks small. 

The extremities in the Dinocerata resembled very nearly 
those in the Proboscidea, but were proportionally shorter. The 
fore legs were somewhat stouter that those behind. The 
humerus was short and massive, and in its main features much 
like that of the elephant One of the most marked differences 
is seen in the great tuberosity, which does not rise above the 
head, and is but little compressed. The condylar ridge, more- 
over, of the distal end is tubercular, and not continued upward 
on the shaft. The lower extremity of the humerus is much 
like that of the Rhinoceros, and the proportions of the two 
bones are essentially the same. The head of the radius rests on 
the middle of the ulnar articulation, and hence the shaft of this 
bone does not cross that of the ulna so obliquely as in the ele- 
phant. The femur is proportionally about one-third shorter than 
that of the elephant. The head of this bone has no pit for the 
round ligament, and the great trochanter is flattened and recurved. 
Prof. Cope states that this part of the femur is not recurved, 
but several perfect specimens in the Yale Museum are conclu- 
sive on this point. There is no indication of a third trochanter. 
The distal end of the femur is more flattened transversely than 
in the Elephant, and the condyles are more nearly of the same 
size. The corresponding articular faces of the tibia are con- 
sequently about equal, and also contiguous, with no prominent 
elevation between them. When the limb was at rest, the 
femur and tibia were nearly in the same line, as in the Ele- 
go and Man. The astragalus has no distinct superior groove. 

ts anterior portion has articular faces for both the navicular 
and cuboid, thus differing from Proboscidians, and approaching 
Perissodactyls. The calcaneum is very short. The phalanges 
are short and stout, and resemble those of the Elephant. 
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The vertebre of this group are not unlike those of Probos- 
cidians in their main characters. The cervicals are materially 
longer than in the Elephant. There are four sacral vertebre, 
the last quite small, and supporting a short and slender tail. The 
ribs have rudimentary uncinate processes, as in the Mastodon. 

Such being the more important characters of these gigantic 
fossil mammals, it remains to state briefly what these charac- 
ters collectively indicate, and likewise to give reasons for plac- 
ing the group in an order distinct from the Proboscidea.. 

The vertebree and limb-bones in the Dinocerata are in many 
respects remarkably like those of Proboscidians, the exceptional 
characters being those of the Perissodactyl type. The skull, 
on the contrary, presents no distinctive proboscidian features. 
The presence of horns in pairs, the absence of teeth in the 
premaxillaries, together with the large canine, point toward 
the Ruminants. The nasal horns, the structure of the anterior 
portion of the skull, the molar teeth, the zygomatic arch, the 
elongated temporal fossz, the large postglenoid processes, as 
well as other less important cranial characters, show affinities 
with the Perissodactyls. The horns on the maxillaries, the 
deep concavity of the crown, and the huge lateral crests are 
quite peculiar to this order. 

Some of the most marked characters that distinguish these 
animals from the Proboscidea are the following:—I1st. The 
absence of upper incisors. 2d. The presence of canines. 
3d. The presence of horns. 4th. The absence of large air cavi- 
ties in the skull. 5th. The malar bone forms the anterior 
portion of the zygomatic arch. 6th. The presence of large 
postglenoid processes. 7th. The large perforated lachrymal, 
forming the anterior portion of the orbit. 8th. The small and 
horizontal narial orifice. 9th. The greatly elongated nasal 
bones. 10th. The premaxillaries do not meet the frontals. 
11th. The lateral and posterior cranial crests. 12th. The very 
small molar teeth, and their vertical replacement. 13th. The 
small lower jaw. 14th. The articulation of the astragalus with 
both the navicular and cuboid bones. 15th. The absence of a 
true proboscis. The last character may be fairly inferred from 
the short anterior limbs, the moderately lengthened neck, and 
the very elongated head, which rendered a proboscis unneces- 
sary, as the muzzle could readily reach the ground. The small 
nasal opening—smaller even than that of the Rhinoceros or 
Tapir—also testifies against it, while the nasal horns, and the 
sharp decurved canines would seriously have interfered with 
such an organ, had it been present. 

The horns of the Dinocerata were a remarkable feature. Those 
on the nasal bones were probably short, dermal weapons, some- 
thing like those of the Rhinoceros, but much smaller. Those 
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on the maxillaries were conical, much elongated, and undoubt- 
edly formed most powerful means of defence. The posterior 
horns were the largest, and their fattened cores indicate that 
they were expanded, and perhaps branched. All the horn cores 
are solid, nearly smooth externally, and none of them show any 
indication of a burr. Whether both sexes had horns, cannot at 
present be decided, but this was probably the case. 

The remains on which this description is based are all from 
the Eocene deposits of Wyoming. A more complete descrip- 
tion, with full illustrations, is in course of preparation. 

YALE COLLEGE, New Haven, Jan. 13th, 1873. 


Postscript. 

Since the above was in type, a short paper by Prof. Cope on the 
same subject, read before the Philadelphia Academy, and bearing 
the date of Jan. 16th, 1873, has been received. The paper contains 
no new points of importance, and is marred by many errors. The 
author aims to show that these animals are true Proboscidea, and 
possessed a proboscis, As I have already answered both these 
points fully, it is unnecessary to discuss them here. It is, how- 
ever, important to promptly correct some of the more palpable 
mistakes in the paper, among which are the following: Ist. The 
genus Dinoceras was not originally referred to the Perissodactyls, 
but to a new order, 2d, The type species of this order was not 
described as Titunotherium anceps, but as Titanotherium ? anceps, 
a difference of importance, as the reference was merely provisional, 
and the characters given pointed, not to the Perissodactyls, but to 
Proboscidians. 3d. The date given to Hobasilews (Aug. 20th, 
1872) is not correct, as is stated above, page 118. 4th. The name 
Tinoceras was not first proposed Aug. 24, 1872, but Aug. 19, 1872, 
and on that day I mailed Prof. Cope the pamphlet containing it. 
5th. The communication I made on this subject before the Amer- 
ican Philosophical Society was not Dec. 30th, 1872, but Dee. 
20th, 1872, Prof. Cope being present. 6th. The nasal bones in 
the Dinoceruta are not exceedingly short, but much elongated. 
7th. The malar bone does not form the middle element of the 
zygomatic arch, but the anterior, as in the Tapir. 8th. The fron- 
tals do not have a great prolongation forward, and it is very 
doubtful if they support horns or processes at both extremities. 
9th. The nc. ! bones are not deeply excavated at their extremi- 
ties. The assertion that it is “exceedingly probable that the tusk 
of the Mastodon and Elephant, regarded as an incisor by Cuvier, is 
really a canine,” needs no refutation. If Prof. Cope will examine 
the skull of a young elephant, he will probably find that Cuvier 
was right after all. 

Yale College, Jan. 21st, 1873. 


EXPLANATION OF PLATES. 
Plate I. Dinoceras mirabilis Marsh. Oblique view. One-fifth natural size. 
diate II. Dinoceras mirabilis Marsh. Figure 1, side view; figure 2, front view; 
figure 3, top view. All one-eighth natural size. 
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Art. XVI—On the Experimental Determination of the relative 
Intensities of Sounds ; and on the measurement of the powers of 
various substances to Reflect and to Transmit Sonorous Vibra- 
tions; by ALFRED M. Mayer, Ph.D., Professor of Physics 
in the Stevens Institute of Technology. 


(Read before the National Academyjof Sciences, in Cambridge, Nov., 1872.) 


(Concluded from page 46.) 


WHEN the resonators have such distances from their corres- 
ponding sounding bodies that the phases of the impulses on 
the membrane are opposed while their intensities are different, 
a residual action is given, and the intensity of this action on the 
membrane will depend on the relative intensities of the sources 
of sound and the relative distances at which the resonators 
are placed. It may here be interesting to consider the simplest 
case, that is, when the intensities of vibration at the two sources 
of origin of the sounds are the same, and the two resonators are 
placed at various distances from these points of origin, but 
always differ in their distances by one half wave-length. Let 
us call A one of the resonators, B the other. Let A be succes- 
sively placed at distances from its sounding body equal to 1, 2, 
3, &c., wave-lengths, and B successively at distances equal to 14, 
23, 31, &., wave-lengths. When the resonators are in the 
above positions we will suppose that the phases of vibration 
reaching the membrane are opposed. The following table gives 
the calculations made on the assumption that the intensities 
of the vibrations diminish as the reciprocals of the squares of 
their distances from the sounding bodies: 


A’s dist. in A. B’s dist. in A. Ratios of Intensities. Residual Effects. 

1 1°5 *444 
2°5 *360 

3 3°5 "734 *266 
4 4°5 “7-0 
5 5°5 *826 174 
6 65 "146 
7 7°5 “S71 °129 
8 8°5 115 
9 9°5 "897 
10 10°5 ‘907 093 
11 11°5 ‘086 
12 12°5 ‘079 
13 13°5 927 073 
24 24°5 “959 041 
25 25°5 ‘961 ‘039 


We have projected these related numbers in the accompany- 
ing curve, whose abscissas represent the distances of A from 
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the source of sound, and whose ordinates gives the ratios of in- 
tensities between A, taken at the distances on the axis of 
abscissas, and B at distances from its sounding body always 
one half wave-length greater than A’s distance from its sound- 
ing body. The formula of the curve is 


2 


If the curve be placed up side down, and referred to the 
corresponding numbers on the abscissas and ordinates (the 
latter being equal to unity minus the numbers at the corres- 
ponding points of the curve when in its first position), we have 
the graphical representation of the variation of the resultant in- 
tensities, contained in the fourth column of the table. 


if 
1.¢ 


In the case of notes of different pitch, giving the same ampli- 
tude of swing to the aerial particles, the higher note will 
necessarily force the air to make its vibrations with a greater 
velocity, and the intensities will therefore not alone depend on 
the Pp ene ten of these vibrations but also on their velocities, 


and it has been deduced from established principles of dynamics 
that the apparent intensities of notes of different pitch will vary 
directly as the squares of the amplitudes, and inversely as the 
fourth power of the wave-length or periodic time. (See Mr. 
Bosanquet on the Relation between the Energy and Apparent 
Intensity of Sounds of different Pitch, L. E. & D. Phil. Mag., 
Nov., 1872) Hence the determination of the relative intensities 
of notes of different pitch becomes very complicated, and the ex- 
perimental solution of the problem is encompassed with many 
difficulties. I however hope to be able, at some future day, to 
present some work in this direction when I have succeeded in 
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obtaining results worthy of the appellation of measures of 
precision. 

2. Measurement of the powers of various substances to transmit 
and to reflect sonorous vibrations,* 

After we have succeeded in obtaining a measure of the inten- 
sity of the vibrations of the air at a certain distance from the 
sounding body, we can measure the poewrs of various sub- 
stances to transmit, absorb and reflect sonorous vibrations. 

To accomplish this I place one of the sounding bodies in the 
focus of a parabolic reflector and bring the two resonators at 
such distances from their sounding bodies that the intensities 
of the pulses traversing their respective tubes are equal. We 
then place in front of, but not too near, the mouth of the reson- 
ater, in front of the reflector, the plane surface of the substance 


* In the Smithsonian Report for 1857 will be found an account of very inter- 
esting and valuable experiments, by Prof. Joseph Henry, bearing on ‘ Acoustics 
applied to Public Buildings.” In these investigations, Prof. Henry determined 
the relative powers of various substances to reflect, transmit and absorb sonorous 
vibrations by placing on the bodies the foot of a tuning-fork, and comparing the 
duration of its sound when thus placed with that given when the fork was sus- 
pended in the free air by a fine cambric thread. Phus suspended the fork vibrated 
during 252 seconds. Placed on a large, thin pine board, its vibrations lasted about 
10 seconds. In this case “the shortness of duration was compensated for by the 
greater intensity of effect produced.” The fork having been placed successively on 
a marble slab, a solid brick wall, and on a wall of lath and plaster, its vibrations 
lasted respectively 115 seconds, 88 seconds, and 18 seconds. 

Placed on a cube of india-rubber, the sound emitted by the fork was scarcely 
greater than when it was suspended from the cambric thread, but its duration was 
only 40 seconds. Here Henry puts the question, what became of the impulses 
lost by the tuning-fork? They were neither transmitted through the india-rubber 
nor given off to the air in the form of sounds; but were probably expended in 
producing a change in the matter of the india-rubber, or were converted into 
heat, or both. Though the inquiry did not fall strictly within the line of this 
series of investigations, yet it was of so interesting a character in a physical point 
of view to determine whether heat was actually produced, that the following ex- 
periment was made. * * * The point of a compound wire formed of copper and 
iron was thrust into the substance of the rubber, while the other ends of the wire 
were connected with a delicate galvanometer. The needle was suffered to come 
to rest, the tuning-fork was then vibrated, and its impulses transmitted to the 
rubber. A very perceptible increase of temperature was the result. The needle 
moved through an are of from one to two and a half degrees. The experiment 
was varied, and many times repeated; the motions of the needle were always in 
the same direction, namely, in that which was produced when the point of the 
compound wire was heated by momentary contact with the fingers.” We have 
pleasure in again calling attention to this most beautiful experiment of Prof. 
Henry, for he was, I believe, the first to obtain the production of heat on the 
absorption (so to speak) of sonorous vibrations; and although several experimen- 
ters have subsequently obtained the same results, not one of them gives Henry 
credit for antecedent work. In 1868 I published a full account of the above ex- 
periment in my Lecture, Notes on Physics, p. 79. Van Nostrand, N. Y. 

In the same paper Professor Henry obtained a few qualitative relations in the 
reflecting powers of various substances, by placing a watch between the centre 
and focus of a concave mirror; he then receded along the axis of the diverging 
sonorous beam, with a hearing trumpet. Paper and flannel were now stretched 
between the watch and the mirror, and the intensity of the sound was found to 
be diminished by the reflecting and absorbing powers of these substances. 
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whose transmitting and reflecting powers we would determine, 
Serrations now appear in the flame, because part of the force of 
the pulses which previously sounded the resonator are now 
reflected from the interposed substance. The resonator which 
has not the reflecting surface in front of it is now gradually 
drawn away from its sounding body, and at each successive 
point of remove the pulses propagated through the two resona- 
tor tubes are brought to opposition of phase on reaching the 
membrane by means of the glass telescoping tube. Equality 
of impulses having been obtained, we measure the distance of 
the resonator, which has not the reflecting substance in front 
of it, from the origin of its sounding body, and this measure, 
together with the known previous distance of this resonator, 
when equality was attained before the interposition of the 
reflecting surface, gives the data for the computation of the 
intensity of the transmitted vibration. This number substracted 
from the measure of the intensity when the substance was not 
before the resonator, taken as unity, gives the reflecting power 
of the substance plus its absorbing power. 

It is very important, in such measures, to be sure that a plane 
wave surface is reflected from the mirror. This character of 
wave can be approximately obtained by placing the mouth of 
a closed organ-pipe at or very near the principle focus of the 
mirror and testing, by the method we have described above, 
the equality of intensity of the vibrating air in front of the 
mirror as we recede along its axis. We thus, by trial, at last 
succeed in obtaining a sufficiently plane wave-surface. Care 
must also be taken that the surface of the reflecting substance is 
so large that no inflected vibrations can act or the resonator. 

I have made several measures of intensity and of transmit- 
ting and reflecting powers, but as the experiments were made 
in a room whose walls, ceiling and floor gave reflected sonorous 
waves, I will not present measures until I have arranged suit- 
able apartments for their accurate execution. 

November 13th, 1872. 


Art. XVII.—AMeteoric Shower of November 27-28, 1872, as ob- 
served at the Observatory of Moncalieri (Italy); by Padre 
Denza. (From a letter addressed to Admiral Sanps, U. S. 
Naval Observatory, Washington, D. C.)* 


A GREAT meteoric shower, the greatest hitherto observed in 
our country, was seen yesterday evening at this Observatory, 
and I am sure that it must have been observed likewise in 


* Translated under the direction of Admiral Sands, Superintendent of the Ob- 
servatory, and by him communicated to this Journal. 
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many other places. It commenced with the dusk, and the 
meteors kept falling till after midnight, and must have con- 
tinued still later, but a fog prevented us from following them 
longer. 

Thirty-three thousand four hundred (33,400) meteors were 
counted here in six hours, from half past six to half past 
twelve, by four observers. This number, moreover, only repre- 
sents incompletely the real extent of the meteoric shower, be- 
cause in the first hour of the night, and especially in the hour of 
the maximum fall, which was about eight o’clock, there was in 
some regions of the heavens truly a rain of fire similar in every 
respect to what is seen at the explosion of what are called 
grenades in artificial fireworks. It was indeed continuous, and 
the flocks of fire fell as if vertically in crowds, and like rain 
rather than thinly or moderately; so that it was impossible to 
note any but the most remarkable among them. At this time 
our observers counted about four hundred meteors each minute 
and a half. 

All the wonderful and beautiful appearances which have 
been described in the grand meteoric showers of the 14th of 
November passed before us. Many meteors showed the most 
varied and delicate colors; many others were followed by broad 
and brilliant tracks of fire; very frequently balls of dazzling 
light, some with a diameter little less than that of the moon, 
were seen. Light and transparent clouds broke here and there 
in the atmosphere, splitting into belts of rays of the most fleecy 
and fantastic form. From time to time some of these clouds 
remained fixed in the celestial vault, and shone for some time, 
and there was one which appeared at 6 35™ P. M., between 
Perseus and Auriga, and did not disappear until 6" 56", that 
is, twenty-one minutes later. In fact, the general aspect of the 
phenomenon was that of a cosmical cloud which, encountering 
our atmosphere, was broken in pieces and scattered. The posi- 
tion of the radiant, which I am accurately determining, and 
which is near y Andromede, and the epoch of the apparition, 
induces me to believe that the cloud or meteoric-current which 
we have traversed is the same which is seen every year at this 
period of time, but with a greatly diminished intensity. It is 
the same which was seen by Brandes on the 7th of December, 
1798, and afterward re-observed the same day in 1830 by the 
Abbé Raillard, and then in 1838 by Herrick and Flaugergues ; 
more lately, in 1867, it was recognized at Bergamo by Zezioli. 
At the present its point of contact with the earth’s orbit should 
fall precisely on the 27-28th November. 

Now, as you are aware, from sufficiently probable caleula- 
tions, it appears that this same meteoric current follows the 
orbit of the very remarkable comet of Biela, whose appearance 
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was expected also this year in the month of October, and which 
has been sought for in vain, up to this time, by astronomers. 
Nothing is more probable, therefore, than that tae great me- 
teoric cloud which gave us the shower of yesterday, came from 
a portion of this body broken up and dissolved ; especially if 
we consider that yesterday we passed through one of the two 
nodes of the orbit of the comet. 

A beautiful aurora borealis was seen at Moncalieri at the 
same time from ten minutes past six to about eight o'clock 
P.M. The maximum took place at about seven o'clock, at 
which hour all the sky from north-northwest to northeast was 
tinted with a deep red color; afterward it remained very light 
and clear, especially from the west-southwest to tie north. 
This phenomenon, moreover, is often the attendant of these 
great apparitions of falling stars, and gives rise to many hypo- 
theses and conjectures. ‘This aurora was likewise seen at 
Perugia, Messina and other places. P. F. DENza. 


P.S. I have received accounts from Turin, Bra, Dogliani 
and Mondovi in Piedmont, as well as from P. Secchi at Rome 
and from the Prince of Lampedusa at Palermo; from Professor 
De Gasparis at Naples, from Prof. Bellucci at Perugia, from 


Prof. Eugenio at Matera, from Prof. Lachianca at Messina. 
All attest the grandeur of the apparitions seen in those places. 

At Naples Prof. De Gasparis counted about two meteors 
every second ; at Matera, in the southern provinces, Prof. Vito 
Eugenio, with three assistants, counted 38,153 meteors in six 
hours, that is, from six to twelve o'clock. At Messina they 
were not able to count the falling stars, so great was their 
multitude. At Mondovi, Prof. Bruno, with three assistants, . 
counted 30,881 meteors from 65 18" P.M. to 2515" a.m. The 
maximum took place everywhere between 8 and 9 o'clock, 
and the radiant has been found to be not far from y Andro- 
medz. The shower of Nov. 14th would have been observed 
at a great number of Italian stations, but in most of them the 
observers experienced bad weather. In some of the stations 
the apparition was very poor. At Matera alone were satistac- 
tory observations made. 

The following numbers of stars were observed at Matera in 
the successive half hours from midnight to six o'clock A. M. of 
Nov. 14th, viz.: 7, 10, 9, 18, 17, 25, 41, 79, 122, 149, 109 and 
57. ‘Total 638. 
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Art. XVIIIl.— Experiments for the determination of the height to 
which liquids may be heaped above the edge of a vessel ; by 
T. C. MENDENHALL, Columbus, Ohio. 


THE most careless observer is aware of the fact, that if an 
liquid is poured quietly into a vessel, it may be heaped up until 
the vessel holds more than its actual capacity. A few weeks since 
my attention was called to this fact in such a manner as to make 
it seem worth while to devote a little time to the study of this 
well known phenomenon. I have accordingly made a considera- 
ble series of experiments upon the heaping of various liquids in 
various vessels, the results of which are not without interest. 
The necessity is at once felt for some device for getting the liquid 
in the vessel other than the method of dropping, which of course 
disturbs the heaped liquid, and causes it to overflow much sooner 
than it otherwise would. I therefore devised the following appara- 
tus which gave very satisfactory results. The vessels, which were 
mostly of glass, and which varied in diameter from one-fourth of 
an inch to two and a half inches, were arranged with an opening 
in the bottom through which the liquid could be forced. This 
opening was attached by means of a flexible tube to another larger 
vessel, into which the liquid was poured, which was so arranged 
that a slow motion in a vertical direction could be given it, under 
the control of a screw movement, so that it could be raised or 
lowered at will and through an inappreciable distance if desired. 
A fine metallic point was made to move vertically over the center 
of the vessel in which the liquid was to be heaped, being attached 
to a vernier scale reading to thousandths of an inch. The man- 
ner of making a measurement was as follows : 

The vessel with which the trial was to be made was first care- 
fully leveled, being for that purpose supported upon a tripod stand 
with leveling screws. The metallic point, after having been ad- 
justed as near as may be over the center, was brought down to 
the level of the rim of the vessel, this being determined by plac- 
ing a straight bar across the center, and the vernier was then read. 
Water, if the trial was made with water, was then poured into 
the other vessel until it reached the top or near the top of the 
trial vessel. The slow movement of the screw raised the one, 
and, gradually, through the connecting flexible tube, conveyed 
the water into the other, forming a beautiful heap above its peri- 
meter. A screw movement carried the metallic point just in 
advance of the rising column of water, contact with it, which 
must be prevented in most cases if accurate results are sought for, 
being very delicately avoided by viewing it in relation to its 
image reflected from the surface of the liquid. This being con- 
tinued until overflow begins, the vernier is again read, the differ- 
ence of the reading giving, of course, the height to which the 
liquid is heaped above the perimeter of the vessel. In order to 
determine the influence, if any, of the diameter of the vessel, a 
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series of measurements was made with seven cups of various 
diameters, the liquid used being pure water at the temperature of 
the room, which was about 70° F. The results are collected in a 


table below. 


No. of vessel. Diameter Height of water 
in inches. heaped in inches. 

1 2°57 "196 

2 1°91 "182 

3 1°28 ‘190 

4 203 

5 

6 "47 

7 "25 148 


In spite of the small differences in the results, I am inclined to 
the opinion that they justify the conclusion that, within certain 
limits cutting off cups of very small diameter, the height to which 
the liquid may be heaped is independent of the diameter of the 
vessel. I found the origin of these differences in the character of 
the edge of the vessel. The edges of Nos. 2 and 5 had been slightly 
rounded by fusion; Nos. 6 and 7 decidedly so: while No. 4 had 
the most even and perfectly ground edge of all. The thickness of 
the edges differed greatly, which seemed to show that the height 
reached was also independent of that. The edges measured in 


thickness as follows: 
Thickness of edge 


Thickness of edge 
No. in inches. No. in inches. 
1 "056 + "045 
2 "048 5 013 
3 "149 6 ‘068 
7 


In order to test the effect of the thickness of the edge, to the top 


of No. 3 was sealed a circular glass plate, about two inches in 


diameter, having a circular opening about two-tenths of an inch in 
diameter in the center, thus forming, in effect, a vessel with an 
edge nine-tenths of an inch broad. The result of several trials 
with this entirely verified the previous conclusion. No. 4 being 
the most perfect cup of all, was selected for the trial of one or two 
other liquids and also to determine the effect of temperature upon 
the height to which water might be heaped. The result in the 
last case was precisely what might have been expected, as is clearly 
shown in the following three trials: 


Water, 70° F. ‘203 inches. 
135° F. 130 


The difficulty of maintaining, during the measurement, a tempera- 
ture higher than the last given above, prevented me, at the time, 
from making any further trials, but the results would, without 
doubt, verify the law indicated above. 

In the same cup, mercury at a temperature of 70° F., was heaped 
to a height of ‘140 inches; alcohol to a height of ‘094. In a brass 
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cup, with a diameter of about half an inch, water was heaped to a 
height of ‘176 inches. The edge of No. 4 was rubbed with tallow ; 
water at a temperature of 75° F. was then heaped to a height of 
182 inches. Judging from these results, it seems that the height 
to which a liquid may be heaped depends upon the nature and 
condition of the liquid, and is, to a great extent, independent of 
the nature and size of the vessel. In all of these trials the edge of 
the vessel was circular; what would be the effect of a modification 
of this form I have not yet determined. 


SCIENTIFIC INTELLIGENCE. 
J. CHEMISTRY AND PHYSICS. 


1. On the spectrum of nitrogen.—ScuusteR has studied the 
spectrum of nitrogen gas under different pressures, and in a con- 
dition of chemical purity not hitherto obtained in such experi- 
ments. The results of this investigation are of much interest and 
value. Pliicker and Hittorf in 1865 endeavored to show that one 
and the same gas is capable of giving different spectra. In the 
case of nitrogen, Secchi obtained with the same tube three differ- 
ent spectra. Schuster, in repeating this experiment, obtained only 
a single spectrum of lines, corresponding to Pliicker’s spectrum 
of the second order. But this spectrum suddenly changed, and 
the well-known cannellated bands appeared. The introduction of 
a Leyden jar brought back the line spectrum, but after a short 
time the discharge no longer passed through the tube. The author 
consequently suspected that the bands were due to the presence 
of air, and this proved to be the case. To eliminate oxygen com- 
pletely from the tube, Schuster heated small pieces of sodium in 
the gas. After this treatment, the line spectrum only could be 
obtained, The author measured the wave-lengths of the cannel- 
lated bands as well as those of the nitrogen lines, with the follow- 
ing results: 


512°9 

498°1 

464°9 

Nitrogen lines. 

628°8 566°6 418°4 
616°5 516°4 

615°2 489°4 

594°2 464°4 

593°2 421°4 


The true spectrum of nitrogen is characterized by an intense 
green line. Toward the violet there is a green, not shaded, band, 
and there are also a few unshaded violet lines. Pure nitrogen 
exhibited only one spectrum, whatever might be the pressure. 
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The author also studied the spectra of the different oxides of 
nitrogen, but found that these gave only the cannellated spectrum 
hitherto attributed to nitrogen, and which undoubtedly belongs 
only to the oxide of nitrogen formed under the influence of the 
electric spark. Schuster’s results clear away an extraordinary 
amount of confusion and error. It is to be hoped that they will 
lead to a careful revision of the spectra of the other simple gases. 
— Pegg. Ann., exlvii, p. 106. W. G. 
2. On new modes of forming amides and nitriles.—At the sug- 
gestion of A. W. Hofmann, Letts has studied the action of certain 
atty and aromatic acids upon potassic sulpho-cyanide. Powdered 
sulpho-cyanide dissolves readily in boiling acetic acid, with evo- 
lution of carbonic dioxide and sulphydric acid. After boiling for 
some days, the mixture was distilled. What passed over at 216°- 
220°C. solidified to a mass of acetamide, and potassic acetate 
remained in the retort. The reaction in this case is represented 
mainly by the equation: 
CHNS + 0,H,0 . OH = ©2120 


2 


LN +. Cos. 


The oxysulphide of carbon set free was easily recognized by direct 
experiment, but the sulphydric acid and carbonic dioxide are due 
to a secondary reaction expressed by the equation: 


LN + COS=C,H,N +CO, +H,8. 


C,H,O 
H, 
Potassic sulyho-cyanide with iso-butyric acid yields iso-butyramide 


and iso-butyro-nitril, “+170 N,and C,H,N. Valeric acid yielded 


precisely similar results. The action of benzoic acid upon potassic 
sulpho-cyanide resulted in the almost exclusive formation of benzo- 
nitril. In like manner cuminic acid gave cumo-nitril, but cinnamic 
acid appeared to be decomposed into carbonic acid and cinnamol - 
before it exerted any action on the sulpho-cyanhydric acid.— 
Berichte der Deutschen Chem. Gesell., Juahrgang v, p. 669. w. «&. 

3. On bibromide of terpene.—BiEpERMANN and OpprENHEIM 
have studied the action of oxidizing agents upon bibromide of 
terpene. A mixture of potassic chromate and sulphuric acid was 
found most advantageous, and yielded terephthalic acid, C,H,O,, 
and asmall quantity of mono-bromhydrate of terpentine, C,H, , Br. 
In this reaction it is probable that cymol is first formed by the 
separation of bromhydric acid, and that this is then oxidized to 
terephthalic acid. The result is of importance as another proof of 
the connection between the terpentine and benzol series.—Jdid, 
627. W. G. 

4, On cymol from oil of terpentine and oil of lemons.—Oprren- 
HEI has also studied the cymols obtained from terpen-bibromide 
and citren-bibromide by heating them with anilin in sealed tubes. 
Both yielded terephthalic and acetic acids; whence it follows that 
the two cymols are identical. Oil of terpentine and oil of lemons 
appear, therefore, to be hydrogen compounds of the same cymol, 
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which differ only in the relative position of the two atoms of hy- 
drogen which unite with the cymol. In examining this subject 
farther, the author distilled off portions of unoxidized cymol from 
both oil of terpentine and oil of lemons, and oxidized these a second 
time. After twenty grams of terpen-cymol had been completely 
oxidized, the condensing tube contained about a gram and a 
half of a white crystalline body, having the composition and prop- 
erties of camphor.—Jbid, pp. 628 and 631. W. G. 

5. On the combinations of yttrium and erbium.—C.EveE and 
Hoxe.unp have published the first part of an examination of the 
compounds of yttrium and erbium. The authors employed the 
method of separation and purification devised by Bahr and Bunsen, 
and with these chemists deny the existence of terbium, and con- 
sider the earths in gadolinite to be oxides of yttrium, erbium and 
didymium. A re-determination of the atomic weights of yttrium 
and erbium gave for the former 59°7, and for the latter 113°7; the 
authors did not succeed in isolating either metal, either by the 
electrolysis of the fused chlorides, or by reducing the chlorides 
with sodium. Oxide of yttrium obtained by heating the hydrate 
to whiteness forms pieces of a yellowish-white color, easily soluble 
in acids; its density is 5°03. When heated for some days in a 
porcelain furnace with a little borax, it crystallizes in transparent, 
microscopic prisms. The hydrate is a white, gelatinous precipitate, 
which absorbs carbonic acid readily from the air, and decomposes 
ammoniacal salts. Erbia prepared from the hydrate presents hard 
pieces of a dirty rose color, and density 8°8 to 8°9. It dissolves 
with difficulty even in strong acids, but the oxalate gives by heat- 
ing a yellowish-red powder, which dissolves easily in acids. The 
hydrate, 2(ErH,0,)4+0H,, is rose-colored. The salts of yttria 
are colorless, and give no absorption spectrum; they are in general 
less soluble than the corresponding salts of erbium, The formulas 
of the salts examined are as follows: 

YCI,4+490H, YBr,+60H, YF, Fe,Cy,, Y,K,+40H, 
[Co,Cy,,.Y,+50H, (?) 

ErCl,+40H, ErBr,4+60H, ErF, Fe,Cy,,Er,K,4+x0H 
[Co,Cy,,Er,450H, 

Y(CyS),+46H, PtCy, Y+70H, Y(N®,).+ 40H, 
[Y(Cl6,).+60H, 

Er(CyS),+40H, PtCy,Er+7011 Er(N®,),.+ 40H, 
(CyS) y,Er+ 2 +60, 

Y(BrO 60H Y,1,0.,+240H, 

(BrO,).+60H, 2 
69H, Er,!,0,,+240H 

Of these salts the sulphates are probably most interesting ; they 
correspond in composition to the sulphates of didymium and cad- 
mium. The four sulphates have nearly the same atomic volumes. 
Sulphate of yttrium forms small transparent crystals, which dissolve 
easily in a saturated solution of potassic sulphate; but the solution 
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on heating deposits an abundant precipitate of a double salt. Erbic 
sulphate yields larger crystals of a fine rose color, which like the 
sulphate of yttrium and of the cerium metals are less soluble in hot 
than in cold water.— Bulletin de la Société Chimique, xviii, p. 
193. W. G. 
6. On the transformation of right tartaric acid into racemic 
acid.—Pasteur’s classical investigation of the four different moditi- 
cations of tartaric acid are familiar to all chemists. JUNGFLEISCH 
has now succeeded in finding a simple method of converting dex- 
trorsal into sinistrorsal acid, which does not require the use of an 
expensive reagent like cinchonicine, and which may be used with 
comparatively large quantities of material. The process in ques- 
tion consists in heating ordinary tartaric acid with a little water, 
in sealed tubes, to 175° C., for thirty hours. On carefully opening 
the tubes, a large quantity of gas escapes; the contents of the 
tube are then poured into water, and the solution filtered and 
evaporated. On cooling, racemic acid crystallizes, and may be 
purified by a second crystallization. The mother liquor from 
the crystals contains some unaltered tartaric acid, some inactive 
acid, and a little of the products of decomposition. The tempera- 
ture must be kept exactly at 175°; in this case the transformation 
is almost complete. The racemic acid obtained in this way is 
identical with that obtained from urine. When converted into 
acemate of sodium and ammonium, it yields right and left hemi- 


hedral crystals. The author has found that the acid may be pre- 
pared on a comparatively large scale, by employing enamelled 
steel or iron vessels. In this manner 650 grams of tartaric acid 
and 120 grams of water were treated successfully in one operation. 
— Bulletin de la Société Chimique, xviii, p. 201. 


W. G. 

7. On the conversion of anilin into toluidinn—A. W. Hormann 
has succeeded in converting anilin into toluidin by the following 
process. Anilin is first converted into methyl-anilin by means of 
iodide of methyl. The salts of methyl-anilin—the experiments 
were made with the chlorhydrate and iodhydrate—may be heated 
for hours to 220°-230° C, without change, but if the temperature 
is raised to that of the melting point of lead (335°), the methy] is 
transferred from the amide residue to the benzol residue, or in 
other words, the methyl-anilin is converted into toluidin : 


C,H, . CH, . HN. HCl=(C,H, . CH,)H,N , HCl. 


The toluidin obtained in this way, after recrystallization, fused 
at 45°C. It is remarkable, however, that iodhydrate of methyl- 
anilin when treated in the same way yields a fluid toluidin, but 
the author leaves for the present undecided which of the fluid to- 
luidines is formed. As results of his not yet completed investiga- 
tion, Hofmann believes that he has obtained a base having the 
formula [C,(CH,),]H,N, and a hydrocarbon with the formula 
C,(CH;),.— Berichte der Deutschen Chem. Gesellschaft, Jahrgang 
Vv, p- 720. Ww. G. 
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8. Triethylmethane.—LapvENDURG finds that the so-called or- 
thoformic ether CH(OC,H,),, when distilled with zinc-ethyl and 
sodium, yields two products, one of which appears to be an alde- 
hyde but was not fully identified, while the other has the com- 
position C,H,,, and from the mode of its formation is doubtless 
triethylmethane, CH (C,H,),. This heptane is a colorless liquid 
having a faint petroleum odor and boils at 96° C.—Ber. D. Ch. 
Ges., Vv, 752. Ss. W. J. 

9. Triphenylmethane.—KEKULE and FRANcuIMonNT remind that 
the aromatic hydrocarbons may not only be regarded as deriva- 
tives of benzol, with more or less hydrogen replaced by univalent 
alcohol radicals, as is the present habit; but may likewise be 
formulated as fatty hydrocarbons containing benzol residues. 
Marsh gas would thus give— 


CH,.C,H, Phenylmethane. 
CH,.(C,H,). Diphenylmethane. 
CH.(C,H,), Triphenylmethane. 
C.(C,H;), Tetraphenylmethane. 


The first of these is toluol, commonly regarded as methyl-ben- 
zol. The second is the substance recently investigated by Zincke, 
and termed by him benzyl-benzol. The third the authors have 
obtained by heating together to 150-155° C. a mixture of 1 mole- 
cule benzylenechloride C,H, .CHCI,, and 2 molecules of Otto’s 


Triphenylmethane is a crystalline solid fusing at 92°5° and boil- 
ing at about 355°. From its benzol solution, it crystallizes in 
combination with a molecule of the latter, and the crystals on 
exposure lose the benzol, becoming opaque and leave finally the 
pure triphenylmethane as easily powdered pseudomorphs.— Per. 
D. Ch. Ges., v, 906. 8. W. J. 

10. Constitution of Ultramarine —Unerx, recalling an obser- 
vation of Berzelius that lapis lazuli dissolves in melted salt of 
phosphorus to a clear bead with continuous effervescence, finds 
that ultramarine contains a considerable proportion of nitrogen. 
A sample of artificial ultramarine had the following composition , 


Sulphur, 12% * Aluminium, 14°4 

Nitrogen, 5°5 Silicon, 20°4 

Sodium, Oxygen, 33° 
It contained, however, no sodium sulphide and no acid of sulphur. 
Unger gives his reasons for supposing that the blue substance is 
AISiS8,N,0,. The slightly blue-green mass obtained by igniting 
together, AlO,+Si0,+4Na,8,0,+2Na,CO, and washing with 
water which removed 4Na,SO, nearly, became intensely blue on 
igniting with salammoniac whereby NaCl was eliminated and hy- 
drogen escaped partly as such, and partly as water, while nitrogen 
entered into the composition of the ultramarine. In the common 
preparation of this pigment the nitrogen is derived from the at- 
mospheric air.— Ber. D. Ch. Ges., v, 893. 8. W. J. 
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11. New Coal-tar Hydrocarbons.—F¥iitie read before the Ger- 
man Naturalists’ Association at Leipzig last summer, a brief notice 
of a new coal-tar hydrocarbon, which he then considered to have 
the composition O,,H,,, and to be phenyl-naphthalin, C,H,C,, 
H,, which fused at 98-99°, and had a higher boiling point than 
anthracene. 

On Nov. 1, Graebé communicated to the Berlin Chem. Society, 
a short paper on an isomere of anthracene, which Dr. Glaser had 
obtained nearly pure, in working anthracene ona large scale. The 
substance is described by Graebe as similar in aspect to anthra- 
cene, crystallizing in plates, and exhibiting blue fluorescence. It 
fuses at 105° and boils at 340°C. It sublimes less easily than 
anthracene and offers greater resistance to oxidizing agents. Its 
quinone, obtained by aid of chromic acid, forms yellow needles 
darker in color than ordinary anthraquinone, and the fusing point 
is 205°, or 68° lower than that of the latter. 

On Nov. 19, Ostermayer and Fittig sent to the Berlin Chem. 
Society a paper in which they give, as the result of further investi- 
gation, that the hydrocarbon of Fittig is an isomere of anthracene, 
and the same which Graebe had received from Glaser. But as 
the points of fusion of the hydrocarbon, 97-99° and of its quinone 
198°, are 6-8° lower than Graebe found, it is perhaps possible 
that the results belong to two distinct substances. Ostermayer and 
Fittig obtained by treating their quinone with chromic acid, a 
C,H,.CO.OH 
C,H,.CO.OH 
acid. This acid ignited with excess of quick lime yields dipheny- 
oH, 


O,H, 


droxide, gives the acid 


new dicarbon acid which they term diphenic 


> CO which on fusion with potassium hy- 


C,H, .COOH 

Ostermayer and Fittig conclude from these reactions that their 
hydrocarbon has the constitution assigned by Graebe and Lieber- 
mann to common anthracene. 

E. Schmidt, Nov. 18, communicated to the Berlin Society a short 
account of another isomere of anthracene obtained by reducing the 
red mononitro derivative of ordinary anthracene, with tin and hy- 
drochloric acid. The substance considerably resembles ordinary 
anthracene, forms thin brilliant plates, manifests blue-violet fluo- 
rescence and fuses at 247°, or 34° higher than on anthracene. This 
isomere also appears when the red mononitro-anthracene is heated 
to sublimation between watch-glasses, together with a yellow sub- 
stance probably dinitro-anthracene. S. W. J. 

12. New Platform Balance.—Messrs. Becker & Sons have re- 
cently constructed a new platform balance which has so many 
advantages for laboratory as well as for druggists’ use, that a 
brief notice of it may be serviceable to the public. It consists of 
a low rectangular box of mahogany, containing the mechanism, 
very simply and durably constructed, and through 4 inch holes in 
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the top of this box pass the two sockets which support the pans. 
The latter are six or more inches in diameter, movable and nickel 
plated. The jointed beam and its bearings are made with knife 
edges and stirrups as in the analytical balances, and are quite 
thoroughly protected from dust and fumes by the tight case. A 
balance of this kind belonging to the Sheffield Laboratory, when 
loaded with 100 Troy ozs. in each pan, is sensitive to 4 grain. It 
is therefore both stout and delicate enough for standarding liter 
flasks, aliquoting bulky solutions, or for other large weighings, 
where considerable accuracy is required. Becker & Sons make 
several sizes; the one referred to is the smallest, and costs $32. 

S. W. J. 


II. AND NaTuRAL History. 


1. On Tin discoveries in Queensland. Report by Mr. T. F. 
GreGory, Mineral Land Commissioner, dated Stanthorpe, July 2. 
—The general geographical area of the stanniferous country 
within the colony of Queensland, so far as is at present known, 
appears to be comprised within the following limits:—Commenc- 
ing on the main dividing range between the eastern and western 
waters at Lucky-valley goldfields, near the head of the Condamine 
river, the northern boundary extends in a west-south westerly 
direction for about 25 miles, passing 15 miles south of the town of 
Warwick to the head of Pike’s creek, on the Pikedale run; from 
this point it is bounded by a slightly curved line extending south 
about 20 miles to the Severn river, three miles below the Ballan- 
dean Head station, where it trends southeast for 12 miles further, 
meeting the boundary of New South Wales at the Tenterfield run; 
thence the crest of the Watershed, which forms the boundary 
between the two colonies, embraces it in a northeasterly and 
easterly direction back to Lucky-valley; the area comprised 
being, in round numbers, 550 square miles in extent. Of this 
area, however, only about 225 square miles have hitherto been 
found sufficiently rich in tin ore to pay for working, and, conse- 
quently, it is to this latter portion that my attention has been 
especially directed, although there are several instances of tin 
being found in payable quantities beyond these limits. The physi- 
eal and geological character of nearly the whole of the area 
described is that of an elevated granitic table-land intersected by 
ranges of abrupt hills, the highest limits of which are about 
3,005 feet above the sea, its eastern escarpment forming the water- 
shed of the Clarence river, the northern that of the Condamine, 
and the southwestern the Severn and M’Intyre rivers. The passes 
and gorges whence these rivers issue from the elevated granitic 
country are mostly very steep and rugged, and difficult to traverse, 
especially to the north and eastward. Of the rivers and water- 
courses which intersect this tract of country, it will be only neces- 
sary for present purposes to refer to the Severn and its tributaries, 
as it is on them that by far the greater portion of mineral wealth 
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is found. The principal head of the Severn is the stream known 
as Quart Pot Creek, Four Mile, Law’s, Ten Mile, Sugar Loaf and 
Thirteen Mile creeks drain the eastern portion of the district, com- 
prising fully one-half of the country at present occupied by sclec- 
tions; while the northern head of the Severn, better known as the 
Broadwater, has for its tributaries Spring Creek, Reeve’s Gully, 
Hardy’s, and Cannon Creeks. Again, to the westward several 
watercourses, known as the 10, 18, 15, and 20 mile branches of 
Picke’s Creek, flow westerly into a metamorphic formation in 
about seven or eight miles, when the tin-bearing country termin- 
ates. The majority of these watercourses rise in open sandy or 
rocky hollows. or shallower valleys, having at their commencement 
very little fall in them, and in ordinary seasons are well supplied 
with water, several being all but permanent streams; the main 
channels containing numerous large pools and sheets of water, in 
some instances over a quarter of a mile in length. The fall of the 
country from their sources to Ballandean Head station, an average 
distance of twenty miles, may be roughly estimated at from 400 
to 600 feet, and in a few instances fully 1,000 feet. The portion 
of the district over which the principal deposits of tin ore are dis- 
tributed is that comprised by the watershed of the Severn river 
down to Ballandean station, with the exception of about six miles 
of the extreme southern head of Quart-pot Creek and Accommo- 
dation Creek, both of which hitherto have not been found to yield 
payable ore. The richest deposits have been found in the stream 
beds and fluviatile flats on their banks, the payable ground vary- 
ing from a few yards to five chains in width, occasionally broken 
by rocky bars, but even in these instances large deposits are fre- 
quently lodged in the pockets and crevices between the granite 
boulders. The aggregate length of these alluvial bands may be 
taken at about 140 miles on the Severn waters, with about 30 
more on the tributaries to Pike’s Creek. A very careful inquiry 
and personal examination of a number of the various workings 
that have been commenced within the last few weeks establishes 
very fair data upon which to estimate the probable yield of ore. 
This may now, with a tolerable degree of certainty, be stated at 
an average of 10 tons per lineal chain of the Creek beds. In some 
instances this has been found to extend to 30 tons per chain; but, 
allowing for frequent interruptions by rocky bars, it will be safer 
to adopt the first-mentioned yield as a fair standard upon which to 
base an estimate of the amount of mineral that it is probable will 
be raised within the next few years from alluvial working alone. 
Of the stanniferous lodes or veins it is impossible at present to 
speak with any degree of certainty. The two principal ones as 
et discovered are near Ballandean Head station and at an out- 
ying reef of red granite rising up in the midst of metamorphic 
slate and sandstone at a spot known as the ‘Red Rock,’ and situated 
about six miles apart in a north and south direction; the other 
crosses the Severn several times at the point where the tin was first 
discovered and the land selected by Messrs. Greenup and others. 
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These lodes or veins have as yet been but very partially tested; 
it would, therefore, be premature to give any decided opinion on 
them; they may, however, prove the source of an amount of wealth 
the production of which would extend over many years. There 
are also a number of smaller lodes or veins, some of which I have 
not been able personally to inspect; the most promising appear to 
be on Law’s Gully, on the claims of the Blue Mountain mining 
company, as well as on Quart Pot and Sugar Loaf Crecks; they 
run in parallel lines, bearing about north, 50 deg. east, commene- 
ing from near the ‘pound: ary of New South W ales, opposite the 
Ruby Creek diggings in that colony, and again near the Broad- 
water, at a spot about a mile southeast from the junction of Hardy’s 
Gully. This lode can be traced with interruptions all the way to 
the head of Spring Creek, a distance of nine or ten miles. In 
describing the mineralogical character of the rocks generally, I 
cannot do better justice to the subject than by quoting from some 

valuable notes kindly furnished me by our well-known and tal- 
ented geologist, Mr. D’Oyley Aplin, whose views on this subject 
coincide with my own observations. He says:—I have met with 
no other description of tin ore than peroxide (cassiterite), even in 
specimens from veins. The ore, so far as I have seen it, is asso- 
clated with granite only, which is invariably red, i. e., the feldspar 
is a pink or red orthoclase and the mica is generally black, but 
when crystals of tin ore are found in situ the mica is white. The 
granite, generally, is coarse grained, and seems to disintegrate 
readily under atmospheric influence. There are numerous bands 
of loosely aggregated rock, granitoid in character, highly micace- 
ous, and traversed by bands and veins of quartz in all directions; 
in these bands crystals of tin ore are abundant, and they (the 
bands) seem to have constituted local feeders along the courses of 
drainage. The crystals of tin ore are generally found embedded 
in and “along the margin of the quartz threads or veins in those 
lands. In some instances they are embedded in the micaceous por- 
tions only, and the mica is inv: ariably white in those instances, in 
bands referred to. The strike of the bands and the distinct quartz 
veins in the granite is generally northeast and southwest. Along 
the western margin of the granite a broad belt of met amorphic 
rocks (slates and s: indstones) extends on both banks of the Severn, 
constituting a series of rugged broken hills and ranges, in parts 
difficult to traverse exc ept on foot ; this tract of country stretches 
from five to six miles west of Ballandean to Maidenhead-on-the- 
Severn, where the granite again appears and also the tin ore. No 
tin floors Ss, as at the Elsmore mine, In New South Wales, have yet 
been discovered. 

2. On Devonian Fossils in the Wahsatch Mountains ; by Prof. 
Sanporne Tenney, of Williams College. (Communicated to this 
Journal.) —Last August, while making some examination of the 
rocks in the Wahsatch Mountains, in a position southeast of Great 
Salt Lake City, I searched tor fossils that would throw light on 
the age of this magnificent mountain range; and after a little 
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searching I found a locality where fossil corals are very numerous, 
and in quite a good state of preservation. This locality is on the 
divide between Great Cottonwood and Little Cottonwood cajions, 
and is, perhaps, nine thousand or ten thousand feet above the sea. 

The rocks containing the fossils are a dark bluish limestone, and 
like the rocks of the region generally have a high northeasterly 
dip. ‘The fossils were so marked that I had little hesitation in refer- 
ring them to the Devonian. But that I might be sure as to their true 
place in the geological scale, I showed them to R. P. Whitfield, Esq, 
the distinguished paleontologist, who confirmed the opinion I had 
formed concerning their age, and referred the corals to Zaphrentis 
and to Syringopora. Of the latter there is only one species, per- 
haps, and this one Mr. Whitfield regards as closely allied to 8, 
Maclurii Billings, but yet probably a distinct species, being con- 
siderably stronger or stouter. Of the former, namely, Zaphrentis, 
there are, at least, two species. 

If these are genuine Devonian fossils—of the Upper Helder- 
berg, according to Mr, Whitfield--they are the first of this period, 
so far as I am informed, that have been brought forward from the 
range of the Wahsatch. 

Williamstown, Mass., Nov. 14, 1872. 

3. The Eruption of Vesuvius in 1872, by Professor Lutai 
Pavmtert, of the University of Naples, Director of the Vesuvian 
Observatory ; with Notes, and an Introductory Sketch of the pres- 
ent state of knowledge of Terrestrial Vulcanicity, the Cosmical 
Nature and Relations of Volcanoes and Earthquakes; by Rosert 
Mater, Mem. Inst. C.E., F.R.S., &c. 148 pp. 8vo, with illustra- 
tions. London: (Asher & Co.) 1873.—On page 459 of the last 
volume of this Journal, an abstract is cited of an elaborate paper 
by Robert Mallet, C.E., on the sources of volcanic heat and energy, 
now in course of publication by the Royal Society. In the volume 
he has just published, whose title is given above, Mr. Mallet in 
addition to his translation of the very valuable memoir of Palmieri, 
pase in an introduction of 78 pages a more detailed account oi 

is own views. His paper is the most important contribution to 
this department of geological dynamics which has ever been 
brought forward ; and the work above mentioned is by his share 
in it more than doubled in value.* 

4. Geological Chart of Sweden.—Numbers (Livraisons) 42-45 
of the Geological Chart of Sweden, prepared by the Geological 
Survey of the kingdom—now under the direction of Otto Torell— 
were published during the year past. Like those preceding them, 
they are most beautiful specimens of engraving and printing in 
colors, exceeding any thing we have seen from other geological 
surveys. 

5. Kokscharow’s Materialen zur Mineraiogie Russlands.—The 
first 96 pages of the 6th volume of this excellent work on Russian 


* Prof. Le Conte’s recent paper in this Journal accords in some important 
respects with the views of Mr. Mallet. But the latter has the priority when there 
is agreement. 
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mineralogy, especially its crystallography, was issued in 1870. It 
treats of Olivine, Humite, Cerusite, with additions to the former 
notice, of Diamonds, Monazite, Humite, and Pyroxene. 

6. On the Origin and Characters of Officinal Rhubarb ; by H. 
BatLtton.—Linneus was acquainted with five species of Rheum: 
R. Ribes, R. Rhaponticum, R. compactum, R. palmatum, and R. 
Rhabarbarum, which he named afterward FR. undulatum. Since the 
year 1762, R. palmatum has been generally considered the source of 
officinal rhubarb. It was, however, known that during his Asiatic 
travels, Pallas showed the Bourbaskis the leaves of Rt. palmatum, 
and that they declared that the leaves were unknown to them, and 
that those of the true rhubarb were round, and with numerous 
incisions at their edges. Guibourt, nevertheless, believed that 
this species was the source of the true Asiatic rhubarb of com- 
merce, from the fact that among the kinds cultivated by him at 
Paris, the root of R. palmatum had exactly the color and taste 
of Chinese rhubarb, although it did not crepitate under the teeth. 
Planchon, on the other hand, having studied histologically the 
fragments in the Guibourt collection upon which this determina- 
ation had been based, observed that they exhibited none of the 
anatomical characters of Chinese rhubarb. The root-structure of 
R. Emodi and other Northern Indian species were known to 
agree no better. The medicinal product is derived therefore 
from a species with leaves lobed and palmately nerved, as in R. 
hybridum and R. palmatum ; but the last has, as described by 
Linneus, acuminate and palmate—not orbicular leaves. We may 
remark, however, that the true rhubarb of China and Russia does 
not grow as Linnzus supposed, “ad murum Chine,” but much 
more to the west; and that, according to the Punt-San of the 
Chinese, its axis resembles that of the Chinese Yam; it is moist, 
contains a deep yellow substance, and is covered with dark bark. 
The leaves are also green in the first month (while those of R. 
palmatum are completely bleached), and well developed, the size 
of a fan, and resembling the leaves of Ricinus. This completel 
proves that the plant producing the true rhubarb was still 
unknown, which is probable enough when the difficulties are con- 
sidered in the way of penetrating into the kind of Thibetian sanc- 
tuary where the hoes jealously cultivate their semi-sacred plant, 
of which they keep to themselves the production and the profit. 
Like Boerhaave and Pallas, the most recent European travelers, 
including those of the Mékong Expedition, have only learned by 
report of the portion of Thibet, protected by inaccessible and 
piled-up rocks, whence caravans brought the drug to China, with 
the information that it grows toward the west—far from the fron- 
tiers of the Celestial Empire. It was only in 1867 that M. Darby 
was able to procure plants of the best Thibetian rhubarb; a few 
buds were alone saved, thanks to the skill of M. Neumann, 
amongst the mass received by the Société d’Acclimation in the 
worst possible condition. One of these was planted in the garden 
of the Faculty of Medicine, where it has succeeded admirably ; 
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another was cultivated by M. Giraudeau, in the valley of Mont- 
morency. There the plant soon assumed a magnificent develop- 
ment. It has already produced several times large inflorescences 
more than six feet in height, tapering to a point, and covered 
with white flowers, each with a deeply-hollowed receptacle 
doubled in size by a green grandular disk, The leaves are of 
large size, attaining a length of five feet ; they have a semi-orbicu- 
lar limb deeply five-lobed, light-green in color, and covered with 
a fine pubescence. In all these characters they only approach one 
of the knowu species—R. dentatum, a plant entirely glabrous 
and referred as a variety to R. hybridum. The plant, therefore, 
hitherto undescribed, deserves the name of Jt. officinale. It might 
be cultivated without difficulty with us; it supported last winter 
a severe degree of cold without appearing to suffer the least, and 
it has already produced an abundant supply of rhubarb which 
has all the physical characters of the best Asiatic kind. These 
characters are the color, taste, and peculiar odor—the fine, white, 
and lozenge-like network of the cleaned surface, and the presence 
in the substance of the fragments of star-like spots described in 
all the authorities, and which have the structure of a dicotyled- 
onous root. There was no reason to suppose that it would be 
otherwise, or that any difficulty will be experienced in propagat- 
ing the plants by means of the innumerable buds which it pro- 
duces. The aerial portion, conical in form, and thick as one’s 
thigh, which furnishes the drug, and which, after the Thibetian 
manner, has been cleansed, split, and cut into fragments, is noth- 
ing more than an aerial stem. The supposed black bark consists 
of the bases of the leaves and the ocre; in the axil of every 
leaf there is a bud which is available for propagating the plant. 
Numerous adventitious roots springing from this axis, and having 
their bases prolonged into the interior of the parenchyma, pro- 
duce the stellate marks characteristic of the Chinese drug. The 
roots of the true rhubarb contain, without doubt, in their cellular, 
cortical, and medullary tissue, and in that of their medullary 
rays, the active and coloring principle: but these organs are 
searcely developed, and are represented by the slender cylindrical 
pieces sometimes sent to Europe; frequently they are speedily 
decayed through a great part of their length, whilst in other spe- 
cies of Rheum, those which furnish the so-called indigenous rhu- 
barbs, it is the root which is especially developed and which is 
employed. In the true Thibetian kind it is almost entirely the 
stem, and it is not surprising that it should be characterized by 
a special structure, which will be, without doubt, a practical and 
ready means of recognizing and distinguishing the products of 
inferior quality with which the world is inundated.* 

7. Boissier, Flora Orientalis, Vol. Il. Geneve et Basiliz, 1872, 
pp. 1159, 8vo.—The first volume was published in 1867. In a 
review of it at the time in this Journal, an account of the plan, 

* Translated from the Report in the ‘ Revue Scientifique’ of Sept., 1872, p. 279, 
of the Meeting of the Association Frangaise, at Bordeaux.—w. T. T. D. 
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extent, and high character of this work was given. That volume 
contained the Thalamiflore ; this follows with the Calyciflore 
Polypetale, The great orders are, first and foremost, the Legu- 
minose, including 757 species of Astragulus / and the Umbellifere 
which are largely represented in the East, and by a goodly num- 
ber of genera,—how many cannot so readily be stated, as the 
genera are not numbered. Orobus is kept up as a distinct genus, 
upon the absence of contortion of the style as well as of the 
tendril. Gebelia, a genus proposed by Bunge, is adopted 
for Sophora alopecuroides and an allied species, which much 
resemble our Sophora sericea of the American plains. Cerasus, 
Armeniaca, Persica and Amygdalus are retained as genera. 
Liquidambur Orientalis is said to be very nearly related indeed 
to the American ZL. styraciflua. The third volume, which must 
mainly be occupied with Composite, is in an advanced state of 
preparation. A. G. 

8. Hooker's Icones Plantarum, Third Series, vol. Il, part 1, 
1872, contains plates 1101 to 1125, chietly of Rubiacew and Com- 
posite, orders of late elaborated for the forthcoming second volume 
of the Genera Plantarum. There is a new Pentachetu (Mexican) 
which we should never have recognized by the style; a second 
Clappia, in foliage, involucre, and aspect not very like the original 
C. suedefolia of the southern borders of Texas, which is also well 
figured ; a new Brachyactis from the Himalaya, with diagnoses of 
four other species, including the original B. ciliata of Ledebour, 
our Aster (Conyzopis) angustus, and it is to be hoped that the 
augmented and restituted genus may hold; a good figure of 
Aganippea bellidiflura DC., and two or three new genera of 
Composit from Mexico. The Rubiaceous genera have no parti- 
cular interest for North American Botany. We may note, how- 
ever, apropos to Ceratopyxis and its synonym “ Philalanthus 
spicatus Sauvalle Pl. Cub.,” that the work here cited is by Charles 
Wright, and the printing merely superintended by Signor Sau- 
valle, as in fact the title sets forth, although rather obscurely. 

A. G. 

9. Journal of the Linnean Society, No. 68, Dec., 1872.—After a 
short article by Dr. Masters On the Development of the Andre- 
cium in Cochliostema, the number is filled by a continuation of 
Mr. Baker’s useful re-elaboration of the Liliacew, viz: by a 
Revision of the Genera and Species of Scillee and Chlorogalea, 
which this fasciculus does not finish. From the conspectus it 
appears that the tribe Chlorogalew consists of the singular leafless 
climber Bowiea Harvey, of South Africa, the Californian Soap- 
plant Chlorogalum, and of Nolina of Georgia. A. G. 

10. The Journal of Botany, British and Foreign, December, 
1872.—Mr. Trimen, one of the editors, contributes an article on 
Psamma Baltica, with a plate. It is remarked that in the points in 
which this grass differs from P. arenaria, it approaches Calama- 
grostis Epigeios, and so confirms the union of Psamma with the 
atter genus, which is already consummated almost everywhere out 
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of England; and a note records the fact that Host’s name 
Ammophila was the earlier published, but, it is added, that this 
name, “having been previously used by Kirby, in 1794, for a 
genus of Hymenoptera, has been generally abandoned, in accord- 
ance with a rule which should be, though it is not, universally 
followed.” We should have thought that the contrary expressed 
both the practice and the rule of the present day. An article by 
Baillon upon the Rhubarb plant is translated from the Revue 
Scientifique for September. This we have reproduced. A. G. 
11. Discharge of the Seeds of Witch-Hazel (Hamamelis).—The 
common statement in the books is that the capsule or its internal 
bony lining bursts elastically. The clearest of them, as respects 
the structure of the fruit, is in Torrey & Gray, Fl. N. America, 
p- 596, viz: “opening at the top by loculicidal dehiscence, the 
valves at length two-cleft: endocarp coriaceous, separating and 
enclosing the seed, at length bursting elastically into two pieces, 
The forcible discharge of the seed is thus stated by Elliott, Sketch, 
1, p. 21%, “[endocarps] cells of a bony consistence, polished with- 
in, discharging the seed when mature, with a spring to some 
distance.” In a recent communication to the Academy of Nat- 
ural Sciences at Philadelphia and to the Gardeners’ Chronicle, 
which has been extensively copied, Mr. Meehan describes the pro- 
jection of the seeds, which was new to him, in an interesting and 
correct way, but with an unfortunate slip in describing the parts 
concerned. The cause of the discharge he “ found to be simply in 
the contraction of the bony albumen which surrounded the seed. 
The seeds were oval and in a smooth bony envelope, and when the 
albumen had burst and expanded enough to get just beyond the 
middle, where the seed narrowed again, the contraction of the 
albumen caused the seed to slip out with force, just as we would 
squeeze out a smooth tapering stone between the finger and 
thumb.” 
Substitute “endocarps” or “ bony internal portion of the cells,” 
and it will be clear that the projection of the seeds is effected just 
as in a violet (as is mentioned under the ordinal character in 
Gray’s Manual), only in that the whole valve folds in condu- 
Seren with the same result. It is interesting to notice how Mr. 
eehan’s account bas been copied over and over in scientific publi- 
cations, without any attempt to render it scientifically intelligible, 
except in one instance, viz.: in an article in Popular Science Re- 
view, reprinted in Popular Science Monthly for January (p. 292). 
Here the author, Mr. Bennett, interpreting the original state- 
ment upon the assumption that the term “ albumen” was correctly 
employed, is consistently led into the astonishing statement that 
“the embryos of the seeds of the American Witch-Hazel are 
thrown out with such force as to strike people violently in the 
face who pass through the woods !” A. G. 
12. Chlorodictyon, a new Genus of the Caulerpa Group ; by 
J. G. AGarpu, with a plate,—which represents the Ramalina 
retiformis Menzies, a Lichen of the coast of California; extract 
from Ofersight Hongl. Vetenskaps-Akademiens Lérdhandlingar, 
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1870, No. 5, Stockholm. The oversight may have been already 
corrected by the accomplished author; but, as it concerns a North 
American plant, it is as it were to call attention to it. A. G. 
10. Braun on Marsilia and Pilularia.—In the Proceedings 
(Monatsbericht) of the Royal Prussian Academy of Science of 
Berlin, for August, 1872, Prof. Braun gives a full account of the 
species of these genera, especially of those cultivated by him in 
the Berlin Botanic Garden, in continuation or as a supplement to 
his previous papers, of October, 1863, and August, 1870, and a 
detailed Clavis Emendata of the whole, 59 species of Marsilia and 
5 of Pilularia. A. G. 
11. Baillon: Histoire des Plantes.—The latest part of this series 
of monographs which we have seen contains the Ziliacew, Dip- 
terocarpece, Chlenacee and Ternstroeemiacee, pp. 161-264 of the 
fourth volume, with the usual good woodcuts. In the systematic 
treatment Bentham and Hooker’s Genera Plantarum is closely 
followed. A. G. 
12. Les Mélastomacées ; par J. Triana, M.D. 1871. Forms 
Part I of the 28th volume of the Transactions of the Linnwan 
Society of London, and received the Candollean prize for the best 
monograph of a Genus or Family of plants. Fills 188 pages 4to, 
the systematic part in double columns of small type. While yet 
unfinished it formed the basis of the treatment of this beautiful 
and very difficult order in Bentham and Hooker’s Genera Plan- 
tarum. It is now made complete, the species all enumerated and 
classified, and new ones characterized. There is a full index, and 
seven plates in good lithography are filled with dissections of 
flowers. The systematic views and criticisms appear to be thor- 
oughly sound. A. G, 
13. Attman, G. J.: A Monograph of the Gymnoblastic or Tu- 
bulurian Hydroids. Parts 1, Ul. Ray Society, 1872—The Ray 
Society has recently issued the second part of Allman’s Monograph 
of the Tubularians. Prof. Allman, as is well known, has been 
occupied for many years in working up this group of animals, and 
the monograph he now publishes is a truly magnificent produc- 
tion, illustrated with beautifully engraved plates, by Wagenschei- 
ber of Berlin, and numerous wood-cuts. But well as they are 
engraved, they owe their excellence to the fidelity and beauty of 
the drawings of Prof. Allman, who has himself drawn from life 
the exquisite forms which his facile pencil has given us with such 
wonderful accuracy. His skill as a draughtsman is well known 
from the plates accompanying his monograph of Freshwater 
Polyzoa, but the results obtained in the present monograph leave 
nothing to be desired, and these life-like plates will long serve as 
a model to all who may come hereafter to investigate the same 
subject. In the first part, devoted to the morphology, physi- 
ology, and general considerations bearing on the order of Hydro- 
idea, the classification proposed by Allman in 1860, in his “Con- 
struction and limitation of genera among Hydroids,” is adopted, 
with such modification as subsequent researches have rendered 
Am. Jour. a VoL. V. No. 26.—FEs., 1873. 
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necessary. The monograph contains an historical account of the 

rincipal results obtained by previous writers on the subject, show- 
ing the successive steps which have brought about the present 
systematic position of the Hydroidea. 

We would notice here the mistake made by Allman, and all 
European writers, in assigning mainly to McCrady the credit of 
uniting the polypoid forms of Hydrozoa with the Gymnophthal- 
mous Hydrozoa. The main points of McCrady’s classification were 
taken for Professor Agassiz’s lectures, though this was not suffi- 
ciently distinctly stated by McCrady in his paper on the Acalephs 
of Charleston harbor. 

A very systematic terminology is introduced which, even when 
we do not agree with the views of Allman, cannot fail to introduce 
accuracy and prevent the ambiguity so common in our descrip- 
tions of Hydroids, as the new terms proposed can be readily re- 
membered and are of easy application. 

The chapters on the Morphology of the Tubularians give in a 
more extended form the views advanced by Allman in his report 
on the state of our knowledge of the reproductive system of 
Hydroidea, and which are to a certain extent, as far as the 
general presentation of the subject is concerned, the views which 
pass current among the most competent of the investigators of 
the subject, the principal difference consisting in adopting as 
zovdids, and not as individuals, the representatives of the different 
phases of development, the zodids as a whole forming the indi- 
vidual. 

The concluding portion of the part just issued is devoted to an 
account of the various phenomena of Hydroid life, such as diges- 
tion, secretion, circulation, nutrition, which are described as far 
as it is possible to limit and define these processes in those mem- 
bers of the animal kingdom. 

We have an interesting chapter upon the geographical distribu- 
tion of Hydroids, which, for the scanty materials as yet collected, 
is of course only preliminary. Allman succeeds in recognizing 
three provinces which he considers as well established in the great 
North Atlantic area, viz: the Boreo Celtic, Northern Atlanto- 
American, and Mediterranean. Besides these, he has ascertained 
as sufliciently accurately determined a North Pacific, a West 
Indian, an Australian and a New Zealand province. 

The material for these generalizations is, however, as yet too 
scanty, and limited to the Sertularians principally for facts upon 
which to base reliable conclusions. The limitation of species in 
their definite areas is very remarkable, though it may be due 
more to negative than to positive evidence. As far as the North 
Atlantic is concerned, which is better known than any other 
great realm, we are not yet in condition to distinguish its prov- 
inces accurately. The question of the difference of many of our 
American Ilydroids from the British or Mediterranean is by no 
means so settled as has been taken for granted. In fact, present 
evidence rather tends to show a wide range in the distribution of 
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our east coast species, north of South Carolina, many if not the 
majority probably being common to the two sides of the Atlantic. 
The general coincidence of Allman’s provinces with the provinces 
recognized in the Atlantic Geographical Distribution of Echini 
cannot fail to be very interesting, as in one case the embryos are 
by far the most nomadic of any of the marine animals, while in 
the other case the most cosmopolitan species are reproduced by 
fixed sporosacs, The agency of man, carrying hydroids on the 
bottoms of vessels, is one important element in the distribution of 
some of the families. In treating of the bathymetrical distri- 
bution, Allman recognizes as an important element the surface 
zone, which, though one of the most important, has usually been 
entirely neglected; the hydroids attached to the fronds of floating 
Sargassum, with the accompanying pelagic fauna of Mollusca, 
Crustacea, Annelids, Acalephs, even of pelagic Fish, with the 
larval forms of so many Echinoderms and other animals living in 
deeper zones. “ It is the zone of sunshine,” of intensified life . . . 
where phosphorescent animals congregate in countless multitudes, 
and light up at night with their mysterious fire the dark surface of 
the sea. He then enumerates the characteristic forms of the 
Littoral, Laminarian, Coralline, deep-water and abyssal zones. 
In regard to the distribution in time he accepts the Hydroidean 
affinities of the Graptolites, and reviews carefully the whole sub- 
ject as presented by Hall, Barrande, Carruthers, and Richter, 
discusses the affinities of several types referred to Hydroids on in- 
sufficient grounds, and adopts the views of Haeckel of the affinities 
of the fossil Medusz, described by him from the lithographic slates 
of Solenhofen. 

As regards the classification of the Hydroidea, Allman gives 
us in detail his views of the orders and families, extending the 
ordinal divisions to the Celenterates as a whole. It is perhaps 
out of place to discuss his views of the ordinal subdivisions, fur- 
ther than to call attention to them, and question in the present 
state of our knowledge the accuracy of the reduction to two orders 
(omitting the Madreporaria) of the Actinozoa and the reduction 
of the Ctenophore to a simple order of the same value as the 
Siphonophora and Lucernariz. 

Allman adopts the views of the homologies of the chambers of 
an Actinia and of the radiating canals of Meduse, first proposed by 
Agassiz, as giving the key of the affinities of the Actinozoa and 
Hydrozoa, though he does not accept the extension of these homol- 
ogies and their application to Echinoderms as proposed by Agassiz. 

Allman then gives us an interesting chapter on the tertology 
and pathology ot the Hydroids, and completes his masterly gene- 
ral exposition of the Hydroidea with the anatomy of special forms 
selected so as to give good examples of the more important 
morphological variations to be found among the Tubularians, all 
of which, it is needless to say, have been examined by Allman. 

The second part consists of a description of the genera and spe- 
cies of the Gymnoblastida, in which we find a fullness of description 
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not only of the individual Hydroid, but of all the different parts 
which at any time become disconnected. It is only in a few of 
the later publications on the subject that any attempt has been 
made to recognize as parts of a single individual its independent 
constituents, and with few exceptions the authors who have studied 
Acalephs found it more convenient to treat of the independent 
parts separately, a most unphilosophical method, which has now, 
we trust, received its death blow. It is sincerely to be hoped that 
hereafter we shall not be treated to exhaustive descriptions of dis- 
connected Hydroids, or of Trophosomes or Gonosomes, which do 
not present some specially interesting features. 

Like all the publications of the Ray Society, this monograph 
is beautifully printed, on excellent paper, the mechanical execu- 
tion is excellent, and the typography, as well as the beauty of the 
illustrations, will make the study of this exhaustive memoir a real 
pleasure to all who may have occasion to consult it. A. AG. 

14, Illustrations of North American Entomology ; by Town- 
SEND GLovER. Orthoptera. Washington, 1872.—The author very 
modestly states that it is not his design to present scientific or 
highly finished engravings of Orthoptera, but merely figures, 
giving a general idea of their form, size and color, to aid the 
young entomologist in the identification of species. He has, how- 
ever, accomplished much more than this, and produced a work 
which will be of permanent value to every specialist interested in 
the Orthoptera. The work contains thirteen plates crowded with 
well executed and carefully colored natural size figures of a large 
part of all the species known to the United States and Canada, 
There are no descriptions or systematic account of the species, 
but, as the figures have all apparently been made from carefully 
identified specimens, they furnish very ready means—which was 
before entirely wanting—for the determination of the species. In 
the explanation opposite each plate, the earliest name, as well as 
the modern one adopted, is given, with references to Mr. Scud- 
der’s principal works, and to Mr. Thomas’ recent papers, where 
the species are described by him. The letter-press contains, besides 
the explanation of the plates, a few notes on the food and habits 

of Othopthera, a list of the animal and vegetable substances 
injured by them, and a good index to the plates. S. I. Ss. 

15. On some Elementary Principles in Animal Mechanics.— 
No. IV. On the difference between a Hand and a Foot, as shown 
by their Flexor Tendons ; by the Rev. Samuet Haveuron, F.R.S. 
—The fore feet of vertebrate animals are often used merely as 
organs of locomotion, like the hind feet; and in the higher mam- 
mals they are more or less “ cephalized,” or appropriated as hands 
to the use of the brain. 

The age od use of a hand, when thus specialized in its action, is 
to grasp objects; while the proper use of a foot is to propel the 
animal forward by the intervention of the ground. 

In the case of the hand, the flexor muscles of the fore arm act 
upon the finger tendons, in a direction from the muscles toward 
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the tendons, which latter undergo friction at the wrist and other 
joints of the hand, the force being applied by the muscles to the 
tendon above the wrist, and the resistance being applied at the 
extremities of the tendons below the wrist by the object grasped 
by the hand. 

From the principle of “Least Action in Nature” we are entitled 
to assume the strength of each portion of a tendon to be propor- 
tional to the force it is required to transmit; and since, in a proper 
hand, these forces are continually diminished by friction, as we 
proceed from the muscle to the fingers, we should expect the 
strength of the tendon above the wrist to be greater than the 
united strengths of all the finger-tendons. 

Conversely, in a proper foot, the force is applied by the ground 
to the extremities of the tendons of the toes, and transmitted to 
the flexor muscles of the leg, by means of the tendons of the inner 
ankle, which undergo friction in passing round that and the other 
joints of the foot. In this case, therefore, we should expect the 
united strengths of the flexor tendons of the toes to exceed the 
strength of the flexor tendons above the heel. 

In the case of the hand, friction acts against the muscles; in the 
case of the foot, friction aids the muscles. 

I have measured the relative strengths of the deep flexor tendons 
of the hand above and below the wrist in several animals, and also 
the relative strengths of the long flexor tendons of the foot above 
and below the ankle in the following manner:— 

I weighed certain lengths of the tendons above the wrist and 
ankle, and compared these weights with the weights of equal 
lengths of the flexor tendons of the fingers or toes, assuming that 
the weights of equal lengths are proportional to their cross sections, 
and these again proportional to the strengths of the tendons at 
the place of section. The difference between the weights above 
and below the joint represents the sum of all the frictions experi- 
enced by the tendons between the two points of section. 

The following Tables contain the results of my measurements: 
TABLE I. Friction of Long Flexor Tendons of Toes. (Cross section of toe tendons 

greater than cross section of muscle tendons.) 
Amount of Amount of 


. Pyrenean Mastiff 65° . Australian Dinjo 
. African Lion j . Japanese Bear 
. Common Fox 6 . Virginian Bear 
- Common Llama 
. American Rhea 
. Indian Jackall 
. American Jaguar 
. New Zealand Weka Rail ---- 
. Silver Pheasant 
. Bengal Tiger 
. Indian Leopard i . One-horned Rhinoceros 
. Six-banded Armadillo ‘4 | 28. Negro-Monkey 
. Three-toed Sloth ‘5 | 29. Brahmin Cow 
Black Swan ‘ . Nemestrine Macaque 
. Common Hare . . Boomer Kangaroo 
. European Wolf 
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The foregoing animals all realize the typical idea of a true foot, 
with a variable amount of friction at the ankle-joint ; this friction 
disappearing altogether in the boomer kangaroo, w those method 
of progression realizes absolute mechanical perfection, as no force 
whatever is consumed by the friction of the flexor tendons at the 
heel. 

The only animals whose feet deviated from the typical foot 
were three, viz: alligator, common porcupine, and phalanger. 
In these animals the foot has the mechanical action of a hand, or 
grasping organ; and the flexor tendons above the ankle exceeded 
those below the ankle by the following amounts :— 


1. Alligator 11°5 per cent. 
2. Common Porcupine sad 
3. Phalanger 
In the case of the flexor tendons of the hand, I obtained the fol- 
lowing results :— 
TABLE II. Friction of Deep Flexor Tendons of Hand. (Cross section of muscle ten- 


dons greater than cross section of finger tendons.) ‘ 
Amount of 


| 


. Negro-Monkey 

. Spider-Monkey 

22°7 
20°7 
. Pyrenean Mastiff 


1. Common Porcupine 
2. Sooty Mangaby 

3. Nemestrine Macaque 
4, Capuchin Monkey 
5. 
6 
7 


. Virginian Bear 

. European Wolf 

. Japanese Bear -....-..--.-..- 

It will be observed that the fore foot of the goat, regarded 
simply as an organ of locomotion, attains a perfection comparable 
with that of the hind foot of the kangaroo, no force being lost by 
friction at the wrist-joint. 

The only animal in which I found a departure from the typical 
hand was the llama, in which the flexor tendons of the fingers 
exceed the flexor tendon above the wrist by 14°4 per cent. 

The bearing of the foregoing results on the habits of locomotion 
of the several animals will suggest themselves at once to natural- 
ists who have carefully studied those habits. I shall merely add 
that the subject admits of being carried into the details of the 
separate or combined actions of the several fingers and toes, and 
that the habits of various kinds of monkeys in the use of certain 
combinations of fingers or toes may be explained satisfactorily by 
the minute study of the arrangement and several strengths of the 
various flexor tendons distributed to the fingers or toes. 
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1. Meteors of Nov. 27th, 1872, in Hurope.—In the last num- 
ber of this Journal were given accounts of meteors seen on the 
evenings of Nov. 24-27th ult. in this country. The steadily de- 
creasing numbers on the evening of Nov. 27th, naturally sug- 
gested “the thought that we were witnessing but the close of a 
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far more brilliant display, the full benefit of which had been en- 
joyed in Europe. The shower was in fact the most considerable 
in respect to the numbers of shooting stars which has occurred 
since 1833, One account from Padre Denza of Moncalieri has 
been given in this number of the Journal. From the London 
Mail of Nov. 29th, we quote from the account of Mr. E. J. Lowe 
of Highfield House, near Nottingham, England, who is an ex- 
perienced observer,—“ One of the most remarkable showers of 
falling stars that has ever been seen in England was witnesssd 
here last evening, continuing from 5.20 P. mM. (when it was ob- 
served) till 10.30 Pp. m. (when the sky became overcast, and con- 
tinued so till 4 a. m. of to-day). Taking into consideration the 
great number of meteors that were seen at 5.40 p. mM. (being equal 
to those seen at 8 P. M.), it seems probable that this shower may 
have commenced some two hours earlier. The meteors were 
counted on a quarter of the visible sky, and as each of the four 
quarters of the heavens were similarly repeatedly counted, and the 
average number seen being a equal, it follows that four times 
the number were falling that could be observed by any one person. 
The following brief extract will give the numbers actually counted 
in the space of one minute of time :— 


Meteors per \ Meteors per 
minute, 


5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 


Average number per minute in a fourth of the heavens :— 
h. m. h. m. Number. 
8 20to 8 35 46 
8 35to 9 15 27 
9 15to 9 30 25 
9 30to 9 50 18 
9 50 to 10 10 14 
10 10 to 10 30 9 


The estimated number of meteors in these 13 periods gives the 
following results :— 


Meteors in Probable Meteors in Probable 
one-fourth of No. in the one-fourth of No. in the 
the sky, whole sky. the sky. whole sky. 


Ist period 1,850 7,400 9th period 810 3,240 
a « 840 1,920 10th “ 375 1,500 
3,150 12,600 llth “ 360 1,440 
810 3,240 12th “ 280 1,120 
3,645 14,580 13th “ 180 720 
950 3,800 
1,040 4,160 Total, 14,665 58,660 
735 2,940 


Time. 

50 83 8 4 vel 

1 61 20 59 

11 69 35 39 
15 91 50 20 
20 104 5 18 
30 111 15 31 
50 101 30 20 
10 61 50 16 
29 84 | 10 12 
45 60 30 6 
55 120 

8 4to8 20 65 
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Showing the immense number of 58,660 meteors as the probable 
number that actually fell between 5.50 Pp. M. and 10.30 P. M. (i e., 
in 4h. 40m.), and from the difficulty in counting the smaller meteors 
I am inclined to place these figures below the actual amount 
visible during this new star-shower display. The radiant point 
was very carefully watched, and considered to be a circular area 
of about 1 deg. in diameter (or rather less), the center of which 
was situated in A. R., 2 h. 45 m.; declination, N., 46 deg. 15 min. 
With very few exceptions, all the meteors could be traced to this 
area, and not less than 20 were seen to blaze and die away on the 
spot without moving among the stars. At 8 h. 52 m. a red meteor 
was noticed quite close to y Andromeda, which attained a maximum 
brightness equal to that star, then faded away without moving. 
No other motionless meteors were seen except those about the 
radiant point. Near the radiant point the meteors were the 
smallest, and had the shortest paths among the stars, increasing 
in size, brightness, and length of path as their distance from this 
point increased. The principal feature in the early part of the 
display was the extreme smallness of the great portion of the 
meteors, not one in ten being equal to a star of the third magni- 
tude, and many were as minute as the smallest visible stars, and 
might be aptly called meteor-dust. As the period advanced there 
was a marked (though gradual) increase in size and brightness, 
especially after 7 P. M., and in those meteors considerably removed 
from the radiant point. There was also a remarkable similarity 
between the meteors; all had tails, and, indeed, with the exception 
of the larger ones, and those most minute, they might be said to 
be all tail. None but the largest falling stars were observed to 
vary in color from that of the ordinary color of the fixed stars, 
and a large proportion assumed the appearance presented by a 
descending rocket-stick. The meteors differed considerably as 
regards apparent speed from those of the ordinary November 
epoch, being not nearly so rapid, nor, as a rule, did they leave so 
continuous a streak in the sky; in fact, but few exhibited con- 
tinuous streaks, and these were all those meteors that were colored 
mostly red. Four or five times during the display (and more 
frequently after the sky became cloudy, even up to 5 a. .) there 
were noises in N.W. and W.N.W., which closely resembled the 
reports of very distant gun-shots; but whether connected with the 
phenomenon I am unable to say, though the same kind of noise 
was heard in the last great star-shower ; and once, at 7h. 31m., this 
report followed by, perhaps, an interval of a minute a discordant 
red meteor, which moved rapidly from Polaris to near Vega. 
This meteor shot very rapidly, and left a streak in the sky visible 
for a second of time thronghout the whole interval between these 
two stars. Its size exceeded a first magnitude star. At 7h. 55m. 
another red meteor, equal to a second magnitude star, moved from 
near the radiant point across Cassiopeia, leaving a streak that was 
visible for two minutes, Streaks lingered in several other in- 
stances for a considerable time, though this was an exception to 
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the rule. The showers of falling stars were in impulses of short 

periods, but they were not regular. Mostly the impulses were in 

nearly half-minute periods, with greater impulses every five or six 
minutes. Between 6h. 30m. and 7h. 30m. these impulses were 
mostly in 20 second periods, each time lasting about 8 seconds. 

There was an evident tendency in the meteors to follow each other, 

sometimes even three and four pursuing the same path rapidly, 

one after another.” 

The observations of Dr. J. F. Julius Schmidt of Athens, began 
an hour earlier than those of Mr. Lowe, and owing to a very clear 
sky they were continued much later, even overlapping those 
made in America. Dr. Schmidt has been an indefatigable ob- 
server of shooting stars for thirty years, and is accustomed to 
apply an important correction to the observations of his assistants, 
which is by others disregarded. Of two observers one will usually 
see more shooting stars than another, because of better eyesight. 
For his assistants, Dr. Schmidt has by trial obtained factors ex- 
pressing this difference and applied them to his observed numbers. 
He thus obtains the following numbers, exhibiting the intensity of 
the shower. The symbol z expresses the number of shooting 
stars seen per hour by one observer at the time indicated. 

For -0 375 -0 21760 For 12h--0 
5 z= 650 5 z= 1610 z= 440 
= 980 1425 13 z= 300 

z= 1300 z= 1200 13 z= 200 

z= 1620 z= 1020 14 = 125 

2=1770 ; z= 810 “ 14 z= 64 


ASacgan 


The value of z is to be understood thus: between seven and 
eight o’clock one observer could see 1300 meteors, and so for the 
other hours. This table gives for the whole number visible at 
Athens during the 9 hours as about 8195 for one person. From 
this Dr. Schmidt estimates at least 25,000 in all for that period, 
or 30,000 for the whole night. He adds: 

“ Whilst the shower of Nov. 13th, 1866, was remarkable for the 
brilliancy of the meteors, for so many hundred of bolides, for the 
slenderness and brightnegs of the trains, for the preponderance of 
green colors, and for the rapidity of the apparent motions, that of 
Nov. 27th, 1872, was wholly different. sy far the largest num- 
ber of the shooting stars were faint,—5th to 6th magnitude,—the 
trains were numerous but broad and smoke-like, so that many of 
the larger meteors were very like comets with long tails. The 
green colors were seen hardly once, but the colors were between 
white and reddish-yellow. Many thousands were orange or red- 
dish-yellow. Especially remarkable seemed to me the slow mo- 
tion (without exception), the often +decided motion, and the fact 
established by hours of observation, that nearly all the meteors 
which were not more than 30° or 40° distant from the radiant had 
curved or otherwise anomalous paths. From about 1,000 such 
paths, I had continually the impression that besides the ordinary 
motion, which often lasted from 1* to 2°5*, there was in addition 
a marked drift sideways, which I had in previous years (though 
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rarely) perceived, and which I had regarded as an effect of the 
earth’s rotation. 

“Of brilliant fireballs, those on my scale marked as I and II, I 
saw none. Only 2 or 3 had the brightness of Jupiter, 5 or 6 that 
of Sirius, perhaps 200-300 of first magnitude; all the rest were 
faint, and rarely was a trail wanting. Even in the first hour we 
saw not only frequently 5 or 6 meteors in a second, but simultane- 
ously in different parts of the sky groups of 3-7 running in parallel 
paths. After 83" we saw small groups of 10-20, together, and 
one after the other, not only near the radiant (where they streamed 
out in troops on all sides in flowing pulsating motion, often only 
as short lines of light), but also at distances of 50° or 60° from the 
radiant. * * * Twice I saw a meteor of the second magnitude, 
with which traveled 7 or 8 small shooting stars of the 6-5th mag- 
nitude close to it and as it were in its broad trail. None of them 

receded the principal meteor; a'l followed at a small distance. 
t was to the naked eye just such an appearance as was presented 
in the telescope by the meteor seen at Athens Oct. 18th, 1863.” 
(Astr. Nach., No. 1915.) 

The European journals contain a large number of accounts of 
the shower as seen in England, Germany, France, Italy, and even 
farther east, in Egypt and Consuntinegle. 

In the last number of the Journal it was urged that the 
actual orbits of the individuals of each meteor-group intersected 
at a considerable angle, and that this would imply that the disin- 
tegrating cause was one acting upon comets at the perihelion. 

The observation of Dr. Schmidt, that so many paths were curved, 
is important as indicating that the glancing cf the meteors upon 
entering the air is so common as perhaps to be the principal cause 
of the magnitude and shape of the radiant area. We saw curved 
paths, but by no means so many in proportion as Dr. Schmidt. 

It is possible that the observations of some of the European. 
observers are of such a nature as to give evidence upon this 
important point. 

f the meteors are moving in parallel paths before entering the 
air, and there is a radiant area of definite shape, other than circu- 
lar, it should be, at any specified hour, symmetrical with respect 
to the horizon. 

It would seem probable that the general amount of the disper- 
sion of the radiation due to glancing in the air should increase or 
decrease with the velocity. ‘Thus the velocity of the August 
meteors is probably intermediate between those of Nov. 14th and 
Nov. 27th. We should naturally expect the dispersion due to 
this cause in the August group, therefore, to be intermediate be- 
tween that in the two November groups. This is not the case. 
Perhaps, however, the particles are more angular in one group 
than in another, Other possible causes can easily be suggested. 

We are very glad to add (from Mature) a letter from Mr. Pog- 
son to the Astronomer Royal, dated Dec. 5, 1872, showing that 
one portion of Biela’s comet was visible on the 2d and 3d of 
December: 
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“ Biela’s comet is my subject this time. A startling telegram 
from Prof. Klinkerfues on the night of Nov. 30th ran thus: ‘ Biela 
touched Earth on 27th: search near Theta Centauri.’ 

“ T was on the look-out from comet-rise (16") to sunrise the next 
two mornings, but clouds and rain disappointed me. On the third 
attempt, however, I had better luck. Just about 17}" mean time, 
a brief blue space enabled me to find Biela, and though I could 
only get four comparisons with an anonymous star, it had moved 
forward 2°°5 in four minutes, and that settled its being the right 
object. I recorded it as “ Circular; bright, with a decided nu- 
cleus, but no tail, and about 45” in diameter.” This was in strong 
twilight. Next morning, Dec. 3, I got a much better observation 
of it; seven comparisons with another anonymous star; two with 
one of our current Madras Catalogue Stars, and two with 7734 
Taylor. This time my notes were “ Circular; diameter 75”; 
bright nucleus; a faint but distinct tail, 8’ in length and spread- 
ing, a position angle from nucleus about 280°.” I had no time to 
spare to look for the other comet, and the next morning the clouds 
and rain had returned. 

“Tf I get another view before posting this, I may be able to add 
a hasty postscript. The positions, the first rough, the second 
pretty fair, from the two known stars, are— 


Madras M.T. R.A. (Apparent) P.D. 
° 


h m h m 
Dec. 2 17 33 21 14 7 27 , 124 46 


3 17 25 17 14 22 2°9 125 4 28 
H. A. N, 


2. On a new Meteorite found in Indiana ; by Professor Cox.— 
At a meeting of the Indianapolis Academy of Sciences, Nov. 20, 
1872, Professor E. T. Cox presented a paper on a hitherto unde- 
scribed meteorite, which was found in the year 1870, in digging a 
well on Mr. Freeman’s farm, seven miles southeast of Kokomo, in 
Howard county, Indiana, by Dr. Saville, who now lives in Sioux 
City, lowa; and we are indebted to him for its preservation. It 
was presented to Professor John Collett by the Doctor last 
August, when he visited Sioux City, and it has been loaned to 
Professor Cox for examination and description. 

The depth at which it was found in the well could not be satisfac- 
torily learned ; but from being imbedded in plastic clay, which lies 
beneath a bed of peat, the probability is that, in falling, it met 
with no very great resistance until it reached this clay. It isa 
flattened, irregularly shaped mass, rounded on one side and concave 
on the other; the surface is darkened and covered with slight in- 
dentations. The dimensions are: greatest length, five inches ; aver- 
age width, three and a half inches; average thickness, one inch 
and seven-tenths; its weight is four pounds one and a half ounces, 
avordupois. A small piece has been cut from one edge, and it is 
said that the smith broke two chisels in the operation. The frac- 
ture is granular, like fine steel, and the cut surface has a silvery 
appearance; it is malleable and somewhat harder than common 
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bar iron, and, like the latter, it may be wrought into all manner of 
shapes. This meteorite only came into the Professor’s hands a 
few days ago, and, owing to press of other work, he is able at this 
time to give nothing more than the result of a partial chemical 
analysis. It is destitute of stony matter, and the principal ele- 
ment is iron; next comes nickel; then, in small quantities, cobalt, 
tin, carbon, phosphorus and probably a trace of sulphur. Sub- 
mitted to the action of acids, the Widmanstattian figures are 
brought out in great perfection. At what time this meteorite fell 
is not known, but it is hoped that by calling the attention of the 
citizens of Howard county to the subject, we may yet receive in- 
formation regarding its history which will still further add to its 
scientific value. 


IV. MIscELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Node by Prof. Joserpu LEConre. (From a letter to the Editors, 
dated Oakland, California, Jan. 13, 1873.)—In the Nov. number 
of your Journal appeared simultaneously my paper on “ The forma- 
tion of the great features of the earth’s surface” and an abstract 
of Mr. Mallet’s paper on “ The source of volcanic energy.” Mr. 
Mal'et’s paper was, I believe, read before the Royal Society, June 
20, 1872, although I did not see any account of it until October. I 
have not yet seen Mr. Mallet’s full paper, but from the abstract I 
observe that there are several points common to the two papers. 
I wish, therefore, to make a brief statement of certain circum- 
stances connected with the publication of my paper. 

The views contained in my paper I have taught in my geological 
class for three years past. In Jan., 1872, I elaborated them in the 
form presented in your Journal, and gave them as a lecture to my 
1st class in geology; from the notes of this lecture my paper was 
afterward written, I finished it, as you will observe by the date, 
May 15. It was in your hands early in June, and I expected it to 
appear in July. Your July number was already full before you 
received my article ; correspondence between this and New Haven 
is tedious, requiring 3 weeks to receive a reply to a letter. I was 
absent from Oakland in the high Sierras during a part of July, the 
whole of August and a part of September, so that I could not cor- 
rect proofs as I desired; the publication was therefore unavoid- 
ably put off until my return. Thus it has happened that a paper 
which was completely elaborated and given as a lecture in January, 
which was written out and finished and dated in May, and in the 
publisher’s hands in June, did not appear until November. 

I mention these facts not with any view to reclamation, but 
simply to show the complete independence of my views on this 
subject. 

In justice to Mr. Vose I ought also to draw attention to the fact 
that Mallet’s very excellent idea that heat is produced by pressure 
is brought out distinctly in his (Vose’s) little volume on Oro- 
graphic Geology, published in 1866. Mr. Vose, however, did not 
extend the idea to vulcanism, but only to metamorphism. 
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2. Syracuse University.—Prof. A. WincuEtt, long connected 
with the departments of Geology and Natural History in Michi- 
gan University, and till recently in charge of the Geological Sur- 
vey of the State, has just entered on the duties of Chancellor of 
the new institution at Syracuse called the Syracuse University, 
chartered by the State in 1870. The University has already re- 
ceived, through the liberality of its friends, property amounting 
in value to about $650,000. 

8. The Karth a Great Magnet ; by ALFRED MarsHatt Mayer, 
Ph.D., Professor of Physics in the Stevens Institute of Tech- 
nology. New Haven, C. C. Chatfield; London, Triibner and 
Co.—Instead of writing a notice ourselves of Prof. Mayer’s work, 
we present the following from the Philosophical Magazine of 
January, p. 65: 

This is the report of a lecture delivered before the Yale Scien- 
tific Club on February 14, 1872, in which the lecturer proposed to 
present to his audience “one prominent truth in simple and strik- 
ing experiments.” The truth which is kept steadily before the 
mind throughout the lecture is, “that the earth is a great magnet ;” 
and this truth is developed, step by step, by experiments of the 
most conclusive kind, each having been rendered distinctly visible 
to the audience by means of the vertical lantern, so that the pro- 
cesses of magnetizing and demagnetizing, with all the interesting 
motions of the needles, were seen projected on a luminous screen 
of eighteen feet diameter. 

The lecture itself is a masterly production, and exhibits the re- 
sult of much close reading as well as experimental research. 
Quotations are given from earlier writers on magnetism, illustra- 
tive of the sound knowledge which they possessed; and as each 
experiment illustrative of the lecture is described as well as the 
apparatus employed in manipulation, the reader is conducted from 
a consideration of the most ordinary magnetic phenomena pre- 
sented by bar and electro magnets, to that of the same phenomena 
evolved from terrestrial magnetism. A paragraph selected from 
the closing portion of the lecture will fully substantiate this state- 
ment. 

“ Now we have finished our experiments; and what have they 
shown? Ihave temporarily magnetized a bar of soft iron, by 
pointing it toward a pole of our large magnet. I did the same 
with the bar and the earth. I permanently magnetized an iron 
bar, by directing its length toward the pole of the magnet, and 
vibrating it with a blow of a hammer. I did the same with a 
bar, struck when pointed toward the earth’s magnetic pole. I 
have shown you the action of a small magnetic disk on iron 
filings placed above and around it. You saw that the earth pro- 
duced the same action on the beams of the aurora. I showed 
you the action of this disk on a freely suspended magnetic needle, 
and pointed out to you the earth’s similar action on a dipping- 
needle carried over its surface. I have evolved a current of elec- 
tricity from a magnet, by cutting with a closed conductor across 
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those lines in which a magnetic needle freely suspended places its 
length. I did the same with the earth by cutting across those 
lines which are marked out by the pointing of the dipping-needle. 
Therefore, what am I authorized to infer? When the effects are 
the same, the causes must be the same; for according to all the 
principles of philosophy, and conformably to that universal ex- 
perience which we call common sense, like causes produce like 
effects.” 

To those who are desirous of possessing in a compressed form 
the leading facts of terrestrial magnetism, we strongly recommend 
a perusal of the lecture. 

4. Illustrated Catalogue of the Museum of Comparative 
Zoblogy. No. Vil. Revision of the Echini ; by ALEXANDER 
Ageassiz. Parts I and II, with 49 plates. Cambridge, Mass., 
December, 1872.—This is an admirable work, and by far the most 
important one yet published upon the Echini. Part I contains a 
very complete bibliography; a chapter on nomenclature; a 
chronological list of all the genera and species hitherto named, 
each name, when it first appears, being printed in black-faced type ; 
an alphabetical list of all the genera and species, with their full 
synonymy, and a list of the authenticated localities of each; a 
synonymic index to the preceding list, in which all names, whether 
synonyms or not, are alphabetically arranged; and an account of 
the geographical distribution, including a list of all the known 
species with their geographical range, and special lists of the 
littoral species found in the various districts and faune. The 
geographical distribution is illustrated by seven plates, printed in 
colors, some of them showing the division of the oceans into lit- 
toral faunz and great realms, and others illustrating the distribu- 
tion of the principal genera, These have been very carefully and 
skillfully executed, and add much to the value of the work. In 
all the lists the system of printing each original name in heavy- 
faced type, to distinguish them from names adopted by a subse- 
quent writer, has been adhered to, and will be of great conven- 
ience to those who have occasion to study the synonymy. 

In the investigation of the synonymy, Mr. Agassiz has had unusual 
facilities for the examination of original and authentic specimens, 
for besides the unrivaled collections of the Museum of Compara- 
tive Zodlogy, he has had excellent opportunities to study all the 
principal collections of Europe, and has thus examined the original 
specimens, even of many of the earliest writers on Echini. In 
this, the most laborious part of his work, he has evidently spared 
no pains to make the synonymy as accurate and complete as_pos- 
sible. 

The various perplexing questions that invariably arise in un- 
raveling the early synonymy, especially of genera, have been 
treated very judiciously, and though others may not agree with 
the author as to the names to be adopted in special cases, he has 
presented all the data that is needed to decide the questions, let 
the principles of nomenclature that we adopt be what they may. 

The point that will be most opposed is, perhaps, the restoration 
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of certain ante-Linnean names, chiefly those of Klein, whose ori- 
ginal specimens Mr. Agassiz has been able to study.* 

Part II contains detailed descriptions of all the species known 
to inhabit the eastern coast of the United States, including all the 
deep-sea species dedged by Mr. Pourtales during the Coast Sur- 
vey explorations. 

n this part of the work are many interesting details concerning 
the development of the young. The descriptive portion is fol- 
lowed by tables showing the bathymetricalt and geographical dis- 
tribution of the species, and by a systematic list giving their 
classification. 

The forty-two plates illustrating this part of the work are truly 
admirable, and aside from their great scientific value are worthy 
of special attention, because they show the successful application 
of two new and valuable processes of photo-engraving to the 
illustration of zodlogical subjects. Many of these plates have all 
the minute details and the precise shading of the original photo- 
graphs, from which, indeed, they can scarcely be distinguished. 
These were done by the “ W oodburytype Process,” by the American 
Photo-Relief Co., Philadelphia, from negatives by Mr. Sonrel of 
Boston. Others, which are quite different in character, but also 
excellent in quality, were done by the “ Albertype Process,” by 
the Photo-Plate Printing Co., New York. These are partly from 
photographs of the objects and partly copied from drawings. 
There are also some excellent lithographs. 

We are gratified to learn that the remaining parts of this work, 
containing descriptions of the foreign species and the anatomy of 
the Echini, are already well advanced, though their publication 
will be somewhat delayed, owing to the loss of several plates, 
with the original drawings, by the great fire in Boston. The illus- 
trations will be similar in character to those of the volume just 
issued, A. E. V. 

5. Wagner's Chemical Technology ; translated and edited 
from the Eighth German edition, with extensive additions; by 
Wituiam Crookes, F.R.S., with 336 Llustrations. 745 pp. 8vo. 
1872. New York: D. Appleton & Company.—An English ren- 
dering of Wagner’s well known Handbuch der chemischen Techno- 
logie is an important addition to our chemical literature. The 
annual reports on the same subject by Prof. Wagner are familiar 
to all students in technical chemistry, as the equivalent of the 
Jahresbericht for general chemistry originated by Berzelius and 
continued by Liebig and Kopp. The first edition of the present 

* This question has been quite fully and ably discussed by Dr. Liitken in a 
former number of this Journal, Vol. III, page 382. 

+ In this connection it may not be out of place to mention that three of the 
species have had their range in depth greatly extended during the past season. 
In the table on page 368, Mr. Agassiz gives 80 fathoms as the greatest depth for 
Strongylocentrotus Drébachiensis and Schizaster fragilis, and 40 fathoms as the 
limit of Echinarachinus parma. These were all dredged by Messrs. Smith and 
Harger in 430 fathoms, off St. George’s Bank, on the Coast Curvey steamer, 
Bache, as stated in the last number of this Journal. This fact was communicated 


to Mr. Agassiz, by the writer, as soon as possible, but too late to be of use to him, 
for the text of the work was printed last August. 
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work appeared in September, 1850, and the seven others have 
followed in rapid succession. The subjects discussed are under 
eight divisions: 1. Chemical Metallurgy, alloys and preparations 
made and obtained from metals: 1. Crude materials and products 
of chemical industry: mm. Technology of glass, ceramic ware, 
gypsum, lime and mortar: 1v. Vegetable fibers and their techni- 
cal application: v. Animal substance and their industrial applica- 
tion: vi. Dyeing and calico printing: vii. The materials and ap- 
paratus for producing artificial light: vi. Fuel and heating ap- 
aratus. Although technology is not a science of itself, it draws 
its best results from the teachings of many sciences, and the 
thorough familiarity of Dr. Wagner with the latest results of chem- 
istry in the preparation of his annual reports, is reflected in the 
‘“‘ Handbook,” which for fullness and exact statement on nearly all 
topics presented leaves little to be desired with reference to 
results as late as the year 1870. The style of the work is neces- 
sarily very condensed, where so vast a field is covered in 750 
pages; and references to original memoirs are omitted, as all such 
are supplied in great fullness in the author’s annual reports. 
The chemical formule are all molecular. A French and a Dutch 
translation of this edition of the Handbook have also appeared. 
The work is indispensable to all who are engaged in technical 
chemistry. B. S. 

5. Alizarine, natural and artificial; by Frep. VERSMANN, 
Ph.D., member of the Chemical Society, London. pp. 34. Rumpff 
& Lutz, 42 Beaver st., N. Y., 1872.—In this paper Dr. Versmann 
gives, for the benefit of the non-chemical reader, a sketch of the 
history of Alizarine and Anthracine, with an account of the present 
state of the art of producing artificial alizarine from the oxidation 
of anthracine derived from coal-tar pitch. This important step in 
technical art, which threatens to put an end to the growth of 
madder by substituting a better and cheaper source of its peculiar 
coloring principle, is largely due to the sagacity of Dr. Versmann 
who has perfected a process for the economical production of 
anthracine from coal-tar. His paper is an instructive review of the 
chemistry of the whole subject to which his own researches have 
added important contributions. B. 8. 

6. Transactions of the Wisconsin Academy of Sciences, Arts 
and Letters, 1870-1872. 8vo, pp. 200. Madison, Wisconsin, 1872. 
Published by order of the Legislature.—Besides papers in the 
department of the Social and Politicial Sciences, this volume con- 
tains several articles in Natural Science and Geology, by, severally, 
Dr. P. R. Hoy, L A. Lapham, J. G. Knapp, Prof. J. H. Eaton, 
Prof. R. Irving, Prof. T. C. Chamberlin, and Rev. A. O. Wright. 
There is also a mathematical paper on Potentials and their appli- 
cations in Physical Science by Prof. John E. Davies. 

7. Das Elbthalgebirge in Sachsen; von Dr. Hanns Bruno 
Gernitz. Six parts of this excellent work (noticed in vol. ii, 305, 
and iii, 306 and 400) have now been published, the first five mak- 
ing the first volume, and the next commencing volume two. 
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APPENDIX. 


On a New Sub-class of Fossil Birds ( Odontornithes) ; 
by O. C. Marsu. 


THE remarkable extinct birds with biconcave vertebre 
(Ichthyornidae), recently described by the writer from the 
upper Cretaceous shale of Kansas,* prove on further investiga- 
tion to possess some additional characters, which separate them 
still more widely from all known recent and fossil forms. The 
type species of this group, /chthyornis dispar Marsh, has well 
developed teeth in both jaws. These teeth were quite numerous, 
and implanted in distinct sockets. They are small, compressed 
and pointed, and all of those preserved are similar. Those in 
the lower jaws number about twenty in each ramus, and are all 
more or less inclined backward. ‘The series extends over the 
entire upper margin of the dentary bone, the front tooth being 
very near the extremity. The maxillary teeth appear to have 
been equally numerous, and essentially the same as those in the 
mandible. 

The skull is of moderate size, and the eyes were placed 
well forward. The lower jaws are long and slender, and the 
rami were not closely united at the symphysis. Thev are 
abruptly truncated just behind the articulation for the quadrate. 
This extremity, and especially its articulation, is very similar 
to that in some recent aquatic birds. The jaws were apparently 
not encased in a horny sheath. 

The scapular arch, and the bones of the wings and legs, all 
conform closely to the true ornithic type. The sternum has a 
prominent keel, and elongated grooves for the expanded cora- 
coids. The wings were large in proportion to the legs, and the 
humerus had an extended radial crest. The metacarpals are 
united, as in ordinary birds. The-bones of the posterior extrem- 
ities resemble those in swimming birds. The vertebre are 
all biconcave, the concavities at each end of the centra being 
distinct, and nearly alike. Whether the tail was elongated, 
cannot at present be determined, but the last vertebra of the 
sacrum was unusually large. 

This bird was fully adult, and about as large as a pigeon. 
With the exception of the skull, the bones do not appear to 
have been pneumatic, although most of them are hollow. The 
species was carnivorous, and probably aquatic. 


* This Journal, vol. iv, p. 344, Oct. 1872, and vol. v, p. 74, Jan., 1873. 
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When the remains of this species were first described, the 
portions of lower jaws found with them were regarded by the 
writer as reptilian ;* the possibility of their forming part of the 
same skeleton, although considered at the time, was not deemed 
sufficiently strong to be placed on record. On subsequently 
removing the surrounding shale, the skull and additional por- 
tions of both jaws were brought to light, so that there cannot 
now be a reasonable doubt that all are parts of the same bird. 

The possession of teeth and biconcave vertebree, although the 
rest of the skeleton is entirely avian in type, obviously ‘mplies 


that these remains caraot be placed in the present groups of 


birds, and hence a new sub-class, Odontornithes (or Aves dentate), 
is “oposed. for them. The order may be called Jchthyornithes. 

me species lately described by the writer as Ichthyornis celer 
also has biconcave vertebrae, and probably teeth. It proves to 
be generically distinct from the type species of this group, and 
hence may be named Apatornis celer Marsh. It was about the 
same size as Ichthyornis dispar, but of more slender propor- 
tions. The geological horizon of both species is essentially 
the same. The only remains of them at present known are in 
the museum of Yale College. 

The fortunate discovery of these interesting fossils is an 
important gain to paleontology, and does much to break down 
the old distinctions between Birds and Reptiles, which the 
Archzeopteryx has so materially diminished. It is quite proba- 
ble that that bird, likewise, had teeth and biconcave vertebra, 
with its free metacarpals and elongated tail. 

YALE COLLEGE, New Haven, Jan. 20th, 1873. 


The Eruption of Vesuvius in 1872; by Professor Lutat Pat- 
MIERI, of the University of Naples, Director of the Vesuvian Ob- 
servatorv. With Notes, and an Introductory Sketch of the pres- 
ent state of knowledge of Terrestrial Vulcanicity, the Cosmical 
Nature and Relations of Volcanoes and Earthquakes; by Rosert 
Mater, Mem. Inst. C.E., F.R.S., F.G.S., M.R.LA., ete. With 
Illustrations. 148 pp. 8vo. London: Asher & Co. 1873. 

On PS e 409 of last volume, an abstract is given of a memoir 
by Mr. 3 Mallet, on the origin of voleanic energy and heat, now in 
course of publication by” the Royal Society. The work, whose 
title is here given contains, besides a translation of the very valu- 
able paper by Palmieri, a much fuller statement (covering 78 pp., 
8vo.) of Mr. Mallet’s important views, which more than double 
the scientific value of the volume. 


* This Journal, vol. iv, p. 406, Nov., 1872. 


Errata.—Vol. iv, page 206, for Zélmalestes, read Telmatolestes; page 219, Sng 
Taxymys, read Tachymys ; page 323, for Tinoceride, read Tinoceratida ; page 344 
for Dinocerea, read Dinocerata. 
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